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150-ampere G-E alternating-current arc welder 


NEW A-C UNIT, 150-Ampere Size 


Here's the to who have 
reasonably priced alternating-current arc 


asking for a 


welder of this size 


answe! those been 


from which safe, dependable service can be obtained day in 
and day out ‘ 
For instance, it has woven, spun-glass insulation throughout 


and all internal connections solidly | 
] 


under the heat of heavy loads 


are stand up 


voltages is provided so that all 
used. Incidentally, the new 


electrodes 


Choice of two open-circuit 
types of a-c electrodes can 
G-E electrode, Type W-25, 


available. 


be 


is among the best a-c 





2 NEW 


G-E ARC WELDERS 








150-ampere G-E direct-current arc welder 


For Low-current Work 


NEW D-C SET, 150-Ampere Size 


~- man has got to actually try that set to believe it c¢ 
be possible,’ is the way one operator described the sati 
tion he obtained by using this new G-E welder. 


And there is real justification for such enthusiasm bex 
this new small set provides the same outstanding perf 
ance with bare, lightly coaté or heavily coated elect: 
which has always distinguished General Electric d-c sing 
operator arc welders in the irger sizes in fact, it is 
copy of the same fundamental split-pole-generat« lesig 
Excellent mechanical stability has bee: »btained by 

pact horizontal design the init cccupies less tha 


f floor space. The iynamically bal: 


square feet } [ 
Both ball be 


Continuous, stepless control of welding current is provided for smooth operatio rings are horizont 
over the entire range of 30 to 180 amperes. mounted and sealed to assure proper, clean lubricati: 

| j “eS 
" P . . iong periods without attention 
Totally enclosed in a strong, cylindrical, sheet-steel case, the I 
entire unit meets the requirements of the latest standards of Isothermic overload protection permits maximum safe o 
the Underwriters Laboratories, Inc., and has been tested loads to be carried without harm and without unnecessa! 
and listed under its Re-examination Service. terruptions. There are many other money-making feature: 
But the easiest way to a r ite the itstand lollar value you can obtain by purchasir either of tl e new welders is to try the ) 
the nearest G-E arc-welding distributo 7-E sales office today for a trial, or for further f at edsard these t t ur P F 
modern arc weldin Gene Elect ( inv, Schenectady, N. Y. 
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Everything 


or Oxy-Acetylene Welding and Cutting 


ROGRESS in the art of working metals requires a convenient and de- 


pendable source of acetylene, calcium carbide, oxygen, and welding 


and cutting apparatus and supplies. Whether you use the oxy-acetylene 


process for welding, cutting, flame-hardening, hard-facing, flame-soften- 


ing, or steel conditioning, you can obt 


ok 


ain promptly all the necessary prod- 


ucts and service through The Linde Air Products Company. 


Gases— Linde Oxygen is sold throughout 
the nation in gray-and-green cylinders. Each 
cylinder contains 110 cubic feet or 220 cubic 
feet of oxygen at a pressure of 2,000 pounds 
per square inch. All Linde Oxygen—whether 
for industrial or therapeutic use—is the same 
high and uniform quality. 

Prest-O-Lite Dissolved Acetylene is pro- 
duced from Union Carbide. For welding and 
cutting, it is sold in portable black steel cyl- 
inders having rated capacities of 100 cubic 
feet and 300 cubic feet of acetylene. For use 
with Prest-O-Lite appliances— heating torches, 
soldering irons and portable lights—Prest-O- 
Lite Dissolved Acetylene is sold in small 


steel tanks of 10- and 40-cubic feet capacity. 


Calcium Carbide—wnion Carbide 
is packed in 100-pound blue-and-gray drums. 
Because of its uniform quality, high gas yield, 
accurate sizing, and careful packing, it has 
been recognized as a standard of excellence 
for over forty years. Union Carbide, an elec- 
tric furnace product, is crushed and screened 
to all standard generator sizes. 


Carbic Processed Carbide is high-grade cal- 


cium carbide, specially treated and com- 
pressed into cakes for use in Carbic acetylene 
generators and Carbic acetylene flood lights. 
The most frequently used size of Carbic cakes 
is No. 20. The orange drum of 40 cakes weighs 
LOO pounds. 

Union Carbide and Carbic Processed Carbide 
are readily available from warehouses, job- 


bers, and distributors throughout the country. 


Apparatus — ( ~ at a oy 

and Purox lines of weld- 
ing and cutting blowpipes, regulators, mani- 
folds, and outfits; Oxweld cutting machines; 
Oxweld and Carbic acetylene generators: and 
the complete Oxweld line of accessories, weld- 


ing rod, and supplies—all are sold by Linde. 


~ » 
Service — The Linde service organiza- 
tion brings to users of the oxy-acetylene 
process practical field experience, based on 
comprehensive research and development 
facilities. This process service is available 
from field engineers—also through technical 
books, booklets, magazine articles, motion 


pictures, and in numerous other ways. 


The words *“*Linde,” *“*Union,” “*Prest-O-Lite,”’ “*Prest-O-Weld,” ** Purox,”” “Oxweld™ and “*Carbic™ are trade-marks of Units of Union Carbide and Carbon Cx 
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LINDE OXYGEN - 


The Linde Air Products Company 


Unit of Union Carbide and Carbon Corporation 


UCC) 


New York and Principal Cities - In Canada: Dominion Oxygen Company, Limited, Toronto 


PREST-O-LITE ACETYLENE - 


OXWELD APPARATUS AND SUPPLIES  - 


UNION 


CARBID! 
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ARC-WELDED STEEL PLEASURE 





By MILO BAILEY? 


FOREWORD 


HE subject-matter of this paper is the result of 

experience gained from the recent actual and suc 

cessful construction of modern steel cruisers, de 
ened for fabrication by the arc-welded method. 

[he principles involved apply to all pleasure craft in 
the cruiser subdivision from 30 to 50 feet; and on up into 
the yacht class. 

Fabrication by arc welding is not restricted to any 
particular type of hull design or construction. The sub 
ject-matter herein, however, treats with the type known 
is the ‘“‘modified’”’ vee-bottom cruiser. Its application 
to the traditional round bottom type is equally success 
ful 

While this paper sets forth the advantages of are weld 
ing over riveted construction, its main object is to show 
how the application of welding brings, for the first time 
in history, steel craft into even competition with produc 
tion built wooden cruisers. 

[t has long been considered by naval architects, and 
builders of pleasure craft, that a hull built of steel under 
1) feet could not equal the speed or have the strength 
comparable to one built of wood. 

Prior to fabrication by arc welding, the only means by 
which metals were joined was riveting, and the lightest 
hell plating (skin of the vessel) having sufficient thick 
ness to hold a rivet with the required factor of safety 
and a tightly caulked joint, was */,. inch. 

[he disproportional weight of such plating when used 
i a hull less than 50 feet upset its weight-displacement 
ratio, thus causing deeper immersion in the water and 
resulting in loss of speed. To this detriment is added the 
prohibitive cost of riveted construction, compared with 
urrent wood costs. 

It is generally conceded by builders, as well as the ma 
jority of cruiser owners, that if the weight-cost problem 
could be solved and brought down to a competitive basis 
with wood, a great demand would develop for steel craft 
because of their greater strength, safety and low cost of 
maintenance. 

lhe superiority of steel construction over wood has 
been proved again and again, even when riveted—but 
when fabricated by arc welding the product becomes ever 
more one to be desired. 

* Paper presented at 19th Annual Meeting, AMERICAN WELDING 
vetroit, October 16-21, 1938 The author of this paper received the first 
award, in the Pleasure Craft division of the Motor craft classification, of the 
$200,000 Award Program sponsored by the James F. Lincoln Arc Welding 
Foundation, Cleveland, Ohio, in which savings of $1,600,000,000 wer hown 


‘vailable to industry by wider application of arc welding 
President and Chief Engineer, Bailey Steel Shipbuildin Detroit 
3. A. 
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COMPARATIVE STRENGTH OF WOOD AND STEEL 





HULLS 

At this point it may be well t mpare the strength 
of wooden hulls with steel, both riveted and welded, thus 
forming a basis upon which the full import of the ad 
vantages of arc-welded fabrication may be realized 

An analysis of the stiffne ind torsional resistance of 
hulls, wood or steel, would be too involved and lengthy 
for this paper, but a simple comparison, that of tensile 
trength, mav be easily made and readily understood 
from the following illustratiot | 

STRENGIW OF HULL DEREN 4 40 WOODEN HULL 
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Fig. |1—Comparison of Weight W Riveted and Welded H 











A 40-foot wooden cruiser, currently produced 
by a recognized builder of a high-class product 
having extra staunch construction 

B A 40-foot steel cruiser of conventional riveted 
construction with */,.-inch lapped shell plat 
ing in wide strakes from stem to stern, having 
two rows of °/;, inch diameter rivets staggered 
and spaced 2 inches on any given strake joint 

C A 40-foot modern steel arc-welded cruiser 
having '/s inch thickness of shell plating, with 
plates full width from sheer to chine and chine 


to keel. The lengths vary from 12 feet down 
to 3 feet, with only one welded joint at the 
chine. This joint being stronger than the plat 


ing, the hull side is considered seamless 


ANALYSIS OF COMPARISON 


lhe surprise of this comparison lies not in the fact that 
the wooden hull is stronger than the riveted steel hull, 
but the excessive weight of shell plate necessary to ade 
quately support riveted construction. 

With the strength of hull (4) and (B) nearly even, but 
the weight ratio 2 to 3, it is clear then why the riveted 
hull could never approach the speed of a wooden hull, 
which eliminated it for all time as a serious competitor 

sut the picture changes completely with the arc-welded 
steel hull (C). Here we find the welded hull is actually 
lighter than wood, has greater speed because it is lighter 

and is over 90° stronger! 

Short statements all—-but they are facts. 

If welded and riveted hulls were comparable in weight, 
there are many factors against riveted construction 
First, the high cost; second, leaks at plate joints; third, 
rigidity of hull is only slightly better than wood. 

To show how strength is increased by welding—if hull 
(B) were welded the strength would increase to almost 
three times that of the wooden hull (A )—a clear example 
of the inadequacy of riveted construction. 

Although riveted steel hulls cost more and are heavier, 
we must nevertheless give them preference over wood; 
even though the strength seems low, they can stand 
greater impact of all kinds and harder stranding than 
wooden construction, and are much longer lived. 

An adequately fastened riveted hull would require 
approximately 12,000 rivets. The punching, fitting and 
registering of holes must be exact in so light a plate as 

16 inch, and the more fragile the construction the more 
costly the fabrication must be, as it entails a great amount 
of bracing and accurate forming. 

The cost of welded construction compared with riveted 
shows the great savings in welding. Further, the close 
expensive fitting-up of plates, punching and registering 
of holes required for riveted construction are entirely 
eliminated—a major item of cost, as will be seen 


Cost of driving 12,000 rivets $950 00 
Cost of 12,000 rivets 18.00 
Cost of laying 1600 feet of s-inch electrode 160.00 
Cost of 4/s-inch electrode 91.00 

From the above figures, welding cost is slightly under '/; that 
of riveted construction . and slightly more than half for material 


It may be estimated then that in addition to the say 
ings of welding over riveting, that only one quarter of 
the cost of preparing plating for riveting is required in 
preparing plating for welded construction. 

It is clear now that riveting has no place in fabrication 
where maximum strength is required and costs are to be 
reduced in conformity with modern manufacturing 
methods as we know them today. Therefore, the subject 





of riveting as applied to the construction of a moder 
steel cruiser will no longer be considered 

The remainder of this paper will treat only with 
progressive construction 
cruisers, and show by arc welding how steel cruisers ¢ 
now more than compete with production built wood 
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Fig. 2—Sequence of Operations 
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been built of steel for over half a century, why aren't 


4 i 


11 cruisers built of steel? 


Ai; 


he reasons, however, are not hard to find 

First: Prohibitive cost of riveted construction 

second: Unwillingness on part of builders of wooden 
ft to depart from tradition or scrap investments in 
.d-working machinery. 

Third: Most builders fundamentally are wood 
led 

Fourth: Those who have the zeal to develop or pioneer 
ew idea usually are the ones unable to finance the idea 

rough to a successful conclusion 

Fifth: Fear of the ‘‘Penalty of Leadership 


FUNDAMENTAL REQUIREMENTS FOR SUCCESSFUL 
FABRICATION OF ARC-WELDED STEEL CRAFT 


First: It is necessary that the builder of arc-welded 
eel has a thorough knowledge of wooden cruiser con 


struction, as well as the intricacies of handling, forming 


ind welding steel; and be free from any prejudice for 
wood 

Second: He must be able to visualize the strength of a 
steel hull after 1t 1s welded, and carefully select the sizes of 
ingles, channels and bars going into the construction, 
accordingly. His temptation will be to “‘go heavy’ in 
this selection at the outset, resulting in a heavier-than 
necessary hull (this is also a general failing of naval 
architects in designing for arc-welded construction 

Third: The fabrication of all structure must be exact 
loser than that of wood—because the builder cannot 
remove stock to “‘fair up a contour or “sweep, except 
by grinding, and at great cost. 

Fourth: A solid, accurate jig must be constructed to 
hold all framework rigid and in perfect alignment through 
ut the entire construction of the hull from laying the 
keel to completion of the final operations of shell plating 
sides and bottom. 

Fifth: Inaccuracies must be corrected as construction 
progresses, otherwise their multiplication develops into 
either a major problem of costly correction or poor ap 
pearance when finally finished. 

Sixth: The entire procedure must be carefully analyzed 
and a progressive operation chart developed for sequence 

| operations, and rigidly adhered to. 

Seventh: Select a design of hull preferably developed 
or are-welded construction. 


PRODUCTION METHODS AND PROCEDURE 


[he production methods hereinafter described wer 
leveloped after several hulls were constructed and 
thoroughly tested, using different well-known principles 
of hull framing, from which the one best suited for ar 
welded fabrication was to be chosen for production, cot 
sistent with strength. 

The problems, welding and structural, of each type of 
hull were solved, and methods used to surmount any 
difficulties were carefully noted and analyzed, with a 
rued improvements carried from hull to hull 

[t finally developed that a modified ‘Isherwood 

ystem of longitudinal support for the shell plating pro 
ided the greatest hull strength and lightness; and aided 
labrication materially. 

From this background of experience and mass of data 
the production chart, “Sequence of Operations, Pig. 2 
was developed. 

Close adherence to this sequence is absolutely necessary 
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because it involves not ly minimum ot “‘labor’’ motio1 
but IS 1n accordance with the welding procedure learned 
from hard, expensive experienc: It was found in 
many cases that operatio1 ind sequences had to be re 
versed to overcome distort t plat ir trames trom 


heat of we Iding 


Operation sequence of tl ubassembli uch as keel 
stem and main frames d t appear in the chart, as 
these parts are fabricated outside on contract and de 
livered to the line in completed unit \s no special 
problems are involved making these subassemblic 
only short description will made ering their cor 
Struction 

The most exacting and accurate peratior those 
which control the varying degree of perfection of the com 
pleted hull, are tied up in operatior te 

Once safely past operati , only very lax super 


vision, poor workmanship, and bad welding can ruin the 
successful completion of a faultlessly fabricated hull 


FABRICATING JIG 


Without the aid of an adequate jig it is almost imp 
sible to produce an arc-welded steel cruiser that will pa 


the sharp inspection of a critical public 


so many dismal tailures have been made attemptu 
to equal the hull-smoothness of wooden construction, 
that the boatu y publi at large beleve it cannot be 
done, and is usually skeptical until it sees 


All criticism centers o1 he buckled sheet plati ¢ caused 


from distortion in welding, and unevenness of lin they 
do not question the strength of the hull or longevity, 
howevet! 

When the platins ipp}ic 1 to frames, the frames must 
be immovable and rigid throughout this operation; 
otherwise the plating will pull the frames out of align 
ment and magnify the distort effecting smoothnes 
of all lines that catch the ey: How distortion in shell 
plating is eliminated will be described at length further 

Che jig consists of two hea (}x Sinch timbers (skid 
which form the bass hese must be set perte tly level 
across and lengthwis« ind parallel 

Upon the top surtaces are bolted the case beams, which 
are heavy steel channel the aft faces of which must be 
spaced exactly the same as the hull fram ill must be 
perpendicular to the skid 

Phe stocks are now located on a centerline scribed 
across the tops of the base beams from end to end and 
bolted to the aft faces The 1 ps are not hed to receive 
the keel and prevent lateral disalignment Small anglk 
are clamped to the tact und side t keel to hold keelin a 
vertical position until frames are welded in place 

A tie bar of angle iron is welded to the sides of the 
stocks for reinforcement trom end to end The lower 
frame supports are bolted near the ends of the base 
beams and are adjustable to any radial position when 
bolt is slacked Che upper frame st’ pports are supported 
by six heavy vertical angles, the bases of which are welded 
to base beam extenst bolted to base beams After 
operatio1 No. 10, this whole upper structure 1s unbolted 
at the base beams and ren ed to the next jig to start 
another hull 

The aft taces ot t pper frame supports are in pet 
fect ertical and } i] ment with lowe 
frame support ul to Thus, when the hull 
lrarmme ire place 1 | i rward face clamped 
to supports, th i] t all wa 

quare and plumb 

Here it ma De ea ra the entire 
jig is held to a 1 ch isi] 


accomplished when a structure such as this is welded. As the 


work progresses and the hull increases 
The following photographs (Figs. 3 to 8) clearly show 


weight, the base beams are checked frequently for ley 
the entire jig construction and progressive assembly of ness. 


the hull. <A glance back through the “‘sequence of op 
erations’ chart will amplify the procedure 


rhis is to assure against twist of jig in case t 
footing under the skids settle during construction 
the skids are laid on a concrete base this will not oc 
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Figs. 6 to 8 
Step by Step Procedure in the Development of a Welded Pleasure Cruiser 
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WELDED PLEASURE CRUISERS 








FABRICATION 


To clarify the illustrations, the new welding symbols 
sponsored by the AMERICAN WELDING SOCIETY will not 
be used. Notes will take their place. 

Plate A, Section I, shows the detailed construction of 
an ‘‘aft’’ main frame. This assembly is made up of two 
side and bottom members, rolled to a predetermined 
arc, cut to template, and welded together in a flat steel 
jig (not illustrated). 

The points at deck plate, chine, and keel are located 
to exact position by stops on the jig, holding the accu- 
racy to '/3: inch. After locating these parts, they are 
heavily clamped with thin copper strips under the mitered 
joints and joint at keel. This copper plate prevents 
welding frame joints to the jig—also dissipates heat 
quickly. 

lo facilitate welding speed, these joints are welded 
only on one side, with the welding mostly downhand and 
at a very convenient position for the operator. After 
welding is completed and floor beams are welded in place, 
the frame is left to cool completely before removing from 
jig, allowing the stresses to equalize, eliminating distor- 
tion. 

The next operation is mechanical—the notching out 
for longitudinals, chines, keel and keel plates—all done 
on a punch, press, and accomplished in a few minutes 

The frame is now placed back on the welding jig to 
further check for distortion. Passing inspection, it is 
ready to be set in position on keel and clamped to the 
fabricating jig upper and lower frame supports. From 
this point the sequence of operations is followed, and 
SECTION I of Fig. 9 shows all members in position in cross 
section up to the shell plating operation No. 11 

SECTION II of Fig. 9 is a cross section through the 
hull midway between aft main frames—mainly showing 
how the longitudinals are braced between frames to 
eliminate any “‘flatting’’ when shell plating is welded in 
place, and adding considerable strength to the whole 
side structure 

It becomes apparent from an analysis of the design 
of frames and method of reinforcing that tremendous 
strength is built into the hull sides, actually developing 
into a deep girder section averaging 5'/s feet bottom to 
top—the full length of the vessel—and accomplished with 
the use of relatively light sections of metal in all com 
ponent parts. Such structure, held together by arc 
welding becomes tremendously rigid—in which hull 
strains resulting from violent action in the water do 
not localize in any particular section, but are distributed 
over great areas. 

Contrast this with wooden hulls where all strains local- 
ize at the fastenings, which become loose allowing 
planking and framing to weave and open up. This is 
one reason why wooden hulls have only half the life of 
steel. 


SHELL PLATING 


Shell plating—the stumbling-block in successful con 

struction of all light-weight welded craft. 

Careful analysis of failures indicate the following 

reasons : 

1. Steel sheets having hard and soft areas, locked-up 

rolling stresses, and waves. 

2. Forcing sheets to conform to frame curves, thus 
setting up stresses which are released by welding 
heat into uneven “‘breaks’’ and irregular surfaces. 

3. Weak framing, poorly supported. 
!. Frames or longitudinals not ‘“‘fair.’’ (‘‘Fair,”’ is 
the evenness of continuous curves from bow to 
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stern, or sheer to keel at any section of the hu!] 
surface.) 

5. Poorly controlled welding heat, size and quality 
electrode used. 

6. Excessive welding speed and inadequate tim 
allowance for cooling. 


good judgment of heat adjustment. 
Inadequate means of holding plating to fram: 
during welding operation 


4 


Assuming all the adverse conditions above have be 
overcome, the procedure for successful shell plating 
illustrated and described as follows: 

Figure 10 is an outboard profile of hull indicating 
sizes of sheets used, welding procedure and details. 

The first operation in plating is to make templat 
of light wooden strips nailed and glued together, th 
outside edges of which are even with the deck plate lin 
forward and after edge of plate (whatever length cd: 


cided upon), and the chine corner, or lower edge. This 


gives the developed shape of the plate, and when flat 


tened out on the blank sheet the edges become the lin 
to which the sheet is trimmed his trimming is don 
by a new type of portable electric shear which trims t 
any contour at the rate of 6 feet per minute, '/s-inc! 
plate maximum capacity. 

All plates are now rolled to the approximate curve 


the frames they cover. Preliminary rolling, no matter 


how slight, is necessary to smooth plating, because t! 
stresses then have assumed the characteristic of t! 
frame curve and remain static with no tendency to ‘‘r 
lease’ in other direction when heat of welding extend 
its area and upsets the molecular structure of the steel 

he plates are now “hung’ from the tops at th 


deck plate edge by “‘C” clamps, then shaped ‘“‘strong 


} 


backs” (angles bent to a slightly greater radius tha 


the frame contour) are clamped over the plating and hx 
at tops also by “‘C’’ clamps. The “‘strong backs,”’ spac: 
about a foot apart, are brought down tightly over tl 
plates, thus bringing plates into contact with the fram« 
and longitudinals tightly, then they are clamped to tl 
chine 

By hanging plates from tops and “ironing out’’ towar 
the chines, advantage is taken of gravity to hold tl 
plate close (plates weigh from 200 to 350 pounds ea 
and overcome friction from plates creeping on frames 
longitudinals 

Plates are now ready for welding to structure a1 
progressively as noted on Fig. 10 


WATER COOLING 


Lack on operator’s part of good welding sense and 





During the entire welding operation, those of welding 


plate to longitudinals and frames (but not deck plate 


chine) the plates are cooled w.th a fine spray of wate! 


near the vicinity of the weld—testricting expansion at 
shrinkage to a small area around the weld, and stopp! 
heat penetration before it can cause distortion of plat 


y 


in the unsupported areas. Tests have been made chilling 


the weld while still cherry red with no tendency to cry 
tallize or reduce strength of either the weld or plat 
Water cooling, therefore, is safe and aids materially, 
eliminating buckles. The continuous weld at chines 
deck plates are cooled more slowly as the thickness 
metals here vary and a quick quench causes platins 
shrink faster than the chine or deck plate 

Welding the plate-to-plate joints has always bee! 
source of trouble. Various gaps were tried with vary 
degrees of success. The particular difficulty lies in 
expansion of the two edges toward one another to the 
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FABRICATION 


To clarify the illustrations, the new welding symbols 
sponsored by the AMERICAN WELDING Society will not 


be used. Notes will take their place. 
Plate A, Section I, shows the detailed construction of 
an ‘‘aft’’ main frame. This assembly is made up of two 


side and bottom members, rolled to a predetermined 
arc, cut to template, and welded together in a flat steel 
jig (not illustrated) 

he points at deck plate, chine, and keel are located 
to exact position by stops on the jig, holding the accu 
racy to '/» inch. After locating these parts, they are 
heavily clamped with thin copper strips under the mitered 
joints and joint at keel. This copper plate prevents 
welding frame joints to the jig 
quickly. 

lo facilitate welding speed, these joints are welded 
only on one side, with the welding mostly downhand and 
at a very convenient position for the operator. After 
welding is completed and floor beams are welded in place, 
the frame is left to cool completely before removing from 
jig, allowing the stresses to equalize, eliminating distor 
tion. 

The next operation is mechanical—the notching out 
for longitudinals, chines, keel and keel plates—all done 
on a punch, press, and accomplished in a few minutes. 

The frame is now placed back on the welding jig to 
further check for distortion. Passing inspection, it is 
ready to be set in position on keel and clamped to the 
fabricating jig upper and lower frame supports. From 
this point the sequence of operations is followed, and 
SECTION I of Fig. 9 shows all members 1n position in cross 
section up to the shell plating operation No. 11. 

SECTION II of Fig. 9 is a cross section through the 
hull midway between aft main frames—mainly showing 
how the longitudinals are braced between frames to 
eliminate any ‘“‘flatting’’ when shell plating is welded in 
place, and adding considerable strength to the whole 
side structure 

It becomes apparent from an analysis of the design 
of frames and method of reinforcing that tremendous 
strength is built into the hull sides, actually developing 
into a deep girder section averaging 5'/2 feet bottom to 


also dissipates heat 


top—the full length of the vessel—and accomplished with 
the use of relatively light sections of metal in all com 
ponent parts. Such structure, held together by arc 
welding becomes tremendously rigid—in which hull 


strains resulting from violent action in the water do 
not localize in any particular section, but are distributed 
over great areas. 

Contrast this with wooden hulls where all strains local 
ize at the fastenings, which become allowing 
planking and framing to weave and open up. This ts 
one reason why wooden hulls have only half the life of 
steel 


loose 


SHELL PLATING 


Shell plating—the stumbling-block in successful con 
struction of all light-weight welded craft. 

Careful analysis of failures indicate the 
reasons: 


following 

|. Steel sheets having hard and soft areas, locked-up 
rolling stresses, and waves. 

2 Forcing sheets to conform to frame curves, thus 
setting up stresses which are released by welding 
heat into uneven “‘breaks’’ and irregular surfaces. 


4. Weak framing, poorly supported. 
f Frames or longitudinals mot ‘‘fair.”’ 
the evenness of continuous curves 


(““Fair,”” 1s 
from bow to 
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stern, or sheer to keel at any section of the hi 
surface. ) 

». Poorly controlled welding heat, size and quality 
electrode used. 

6 Excessive welding speed 
allowance for cooling. 

(. Lack on operator’s part of good welding sense 
good judgment of heat adjustment. 

S. Inadequate means of holding plating to 
during welding operation. 


and inadequate tim 


fran 


Assuming all the adverse conditions above have hb: 
overcome, the procedure for successful shell plating 
illustrated and described as follows 

Figure 10 is an outboard profile of hull indicatin; 
sizes of sheets used, welding procedure and details. 

The first operation in plating is to make templat 
of light wooden strips nailed and glued together, th 
outside edges of which are even with the deck plate lin 
forward and after edge of plate (whatever length cd 
cided upon), and the chine corner, or lower edge. T1 
gives the developed shape of the plate, and when flat 
tened out on the blank sheet the edges become the li: 
to which the sheet is trimmed Chis trimming is do: 
by a new type of portable electric shear which trim 
any contour at the rate of 6 feet per minute, g-11 
plate maximum capacity 

All plates are now rolled to the approximate curv: 
the frames they cover. Preliminary rolling, no 
how slight, is necessary to smooth plating, becauss 

then assumed the characteristic of 
frame curve and remain static with no tendency to 
in other direction when heat of welding exter: 
its area and upsets the molecular structure of the st 

The plates are now “hung” from the tops at 
deck plate edge by “‘C”’ clamps, then shaped “‘str 
backs” (angles bent to a slightly greater radius tl 
the frame contour) are clamped over the plating and h 
at tops also by ““C’’ clamps. The ” spa 
about a foot apart, are brought down tightly over 
plates, thus bringing plates into contact with the fram 
and longitudinals tightly, then they are clamped to tl 
chine 

By hanging plates from tops and 
the chines, advantage is taken of gravitv to hold 
plate close (plates weigh from 200 to 350 pounds ea 
and overcome friction from plates creeping on fram: 
longitudinals 

Plates are now ready for welding to structure 
progressively as noted on Fig. 10 


matte 


stresses have 


lease 


strong backs, 


ironing out’ towar 
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WATER COOLING 


During the entire welding operation, those of welding 
plate to longitudinals and frames (but not deck plat 
chine) the plates are cooled with a fine spray of water 
near the vicinity of the weld—testricting expansion 
shrinkage to a small area around the weld, and stopp 
heat penetration before it can cause distortion of plat 
in the unsupported areas. Tests have been made chill 
the weld while still cherry red with no tendency to crys 
tallize or reduce strength of either the weld or plat 
Water cooling, therefore, is safe and aids materiall\ 
eliminating buckles Che continuous weld at chines 
deck plates are cooled more slowly as the thickness 
metals here vary and a quick quench causes plating 
shrink faster than the chine or deck plate 

Welding the plate-to-plate joints has always bee! 
source of trouble. Various gaps were tried with vary 
The particular difficulty lies in 
expansion of the two edges toward one another to the « 


; 


degrees of success 
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Fig. 1l—Views of Welded Pleasure Cruisers 
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f causing an in-or-out buckle full width of the shell 





ite 
rO PREVENT THIS, DRY ICE WAS USED 
We had never heard of its application to welding prob 
before, and since, have found no one using it. (The 
Ice Company, subsidiary of the Air Reduction 
mpanv, informs us that to their knowledge it has 
r been used before, and have taken considerabl 
rest in this application). 
he theory of application was—if the heat of the weld 
he edge of each plate at the joint could be restricted 
ery narrow margin on each side of the weld, then the 
int of expansion of each plate toward the other 
would be reduced to within the limits of the narrowne 
he margin; therefore, reducing the in-and-out buch 
minimum. Placing cakes of dry ice on both side 
the weld with the closest clearance possible consis 
tent with the operator’s skill restricted this area down to 
thin one inch total problem. 
lhe dry ice absorbed the heat so fast there was no 
iding of heat beyond the margin; therefore, mini 
m of expansion. 
[he application of dry ice to the welding of bulkhead 
frames was used with great success, 
perfectly flat when finished 
It may be argued that it is no problem to weld a flat 
heet to structural iron and keep it flat and free from 
kles, true in heavier plate inch and up, but tn 
ne with No. 12 gage, 10 feet long by 6 feet wide, continu 
usly welded all around—gas tight and haves 
nspection for flatness without the use of drv ice! 


’ , “_ 
and soived tite 


as all sheets wer 


BOTTOM PLATING 

Bottom plating does not present the difficulties e1 
uintered in side plating, as it has very slight convexity 
ind practically no forming—except at the bow end where 

is power-hammered to templates 

rhese plates are developed and trimmed the same as 
the side plates, and held in position against the bottom 
rames and longitudinals by several straight heavy angle 
irons running fore and aft. The welding procedure is 
identical with the sides. 


TESTING FOR WATERTIGHTNESS 


\iter all shell plating, sides and bottom (also transom 
late) have been “‘welded-off,’’ all welds are smoothed up 

grinding. Carbon-tetrachloride is then flowed on 
all joints to test for leaks—any found are promptly closed 
by welding, re-ground and tested again. Much credit 
can be given this method of testing, because carbon 
tetrachloride can penetrate the most minute opening 
Suffice it to say no hull so far has ever leaked a drop 
that has passed this test! 

lhe main problems encountered in fabricating ar 
welded steel cruiser hulls have been set forth—and the 
method of their solution, from practical experience, d 
scribed. Therefore, as there are no remaining problems 
involved in the finishing of the cruiser, description will 
here be concluded. 


COMPARATIVE COST OF WOODEN AND ARC-WELDED 
STEEL CRUISERS 


Costs of welded steel cruisers compared with woode1 
ruisers are about equal when a low quantity in steel 
exists—but in quantities equalling large production, th 
t of welded steel cruisers will be less by 14°; Che 
liter manufactured wooden cruisers for several year 
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Fig. l1—Photograph of the U. S. Coast Guard Cutter ESCANABA Which 
Is One of the Three Identical Same Vessels Constructed by Our Company 
These Vessels Were Not All Welded but in the Construction a Large 
Amount of Welding Was Used. These Vessels Were 165 Ft. in Length, 
36-Ft. Beam, Powered by1500-Hp.Geared Turbine, Steam Being Furnished 
by Two Water Tube, Oil Fired Boilers with 340-Lb. Gage Pressure and 
200° Super-Heat 


Fig. 2—A Detroit River Mail Boat, O. F. MOOK, Which Distributes the 

Mail to All Vessels Passing Detroit While Under Way the Mail Being 

Delivered in the Middle of the River, This Being Known as the U. § 

Marine Post Office This Boat Is All Welded, 65 Ft. Long, 14-Ft. Beam 

and Powered by a 165-Hp. Diesel Engine Operating Through Reduction 
ears 


WELDING IN THE CONSTRUCTION 





of Large Steel Yachts, and Medium Size 
ommercial and Government Vessels 


By W. E. WHITEHOUSE 


ROM the subject of this paper the question natu- 
rally arises: what has welding done for the con 
struction of large steel yachts and medium size 
commercial and government vessels? In this paper, | 
will not deal with the technicalities of design or fabrica 
tion entering into this form of construction, but will dis 
cuss rather the economies and advantages to be gained 
with a brief outline here and there of some of the prob- 
lems. 
First, a problem: the problem of personnel. This is 
a case of developing the right men from the draftsmen 
to the welders. I say developing as very rarely can 
you just go out and find such men. Too often not only 
draftsmen, foremen and workmen but even the engi 
neers have been trained in the old school of riveting 
so long that the possibilities of the elimination of excess 
weight and needless labor are overlooked with a re 
sultant cost greater than necessary. The burden 
thrown upon the designing engineer was never greater 
than now, but on the other hand never has there been 
such an opportunity for true original ingenuity to show 
itself. The old riveted form of construction is bound 
by hide bound rules of the government, American Bureau 
of Shipping and Lloyd’s. Not so the welded hull. 
[here are a number of rules, yes, but these are mainly 
general covering strengths to be maintained and the 
qualification of welders. The engineer now can really 
show originality. As stated above, this means more 
work, longer hours, and more intensive study on the 
part of the engineer, but when you consider what is to 
be gained it is worth it. 
Right here I might cite an example of the above. 
The shipyard which I represent has under construction 


* Paper presented at the 19th Annual Meeting of AMERICAN WELDING 
Society, Detroit, Michigan, October 16-21, 1938 
t Assistant Manager, Defoe Boat & Motor Works, Bay City, Michigan 





two U. S$. Coast Guard Harbor Cutters, each 110 feet 
in length, diesel electric propulsion, all welded. The 
Bureau of Construction and Repair of the U. S. Coast 
Guard is one of the most progressive of all Government 
Bureaus, and they have lately requested of us that w 
cooperating with them, develop entirely new details 
in the making of entirely all-welded deck and hull fittings 
such as quadrant, bitts, chocks, scuppers, pads, et 

and forget the usual cast or partially cast type. Ws 
of course, are delighted as it gives us a chance to us 
our own initiative and save money, yet assuring the 
government a better job. 


Welding lends itself readily to the construction 
vessels of the type covered by this paper. I will cover 
a few of the details later in conjunction with a brief dis 
cussion of particular points of interest in a few distin 
tive vessels. I would like to say now, however, that 
my company is averse to building any more riveté 
vessels. We hope we never have another riveted job 
even though it means a considerable portion of out 
yard equipment is not used. Devising new processt 
and new methods which will produce a better produ 
at a lower cost is far more appealing to a good workma 
than running along in the same old rut. 


Che question naturally arises in the average man 
to where the economy lies. First, by eliminating all 
riveting flanges of shapes, all clips, all plate laps, all 
rivet heads, all seam and butt straps, all bosom straps, 
all bulkhead bounding bars, in practically every cas 
all reverse frames, etc., a very material saving in weight 
of steel is obtained. Second, many labor operations a1 
omitted or reduced, such as punching, reaming, counter: 
sinking, a large portion of the drilling, riveting, caul! 
ing, a large portion of the mold loft work, testing 
reduced to a minimum, fitting is much less owing 
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ission of rivet holes, pattern work is greatly reduced, 
_all being replaced simply by the welders. 
must point out here, however, that another problem 
elops which must be met. These vessels of the type 
build are all shaped; that is, they have no dead flat 
bottom or sides as is the case in large ships. This 
means that practically every plate in the shell has a 
louble set or dish shape. Plates to be riveted have the 
rivet holes in which bolts are used to pull the plate into 
hape against the adjoining structure steel to steel 
y often a plate having a double set and to be riveted 
be rolled one way and pulled with the bolts to put 
the set the other way. Not so with plates to be 
welded. These plates must be bumped to shape so the 
plate fits the hull neatly prior to welding There are 
no holes for bolts. But this again offers the engineer 
und plant superintendent and foremen an opportunity 
to use their heads and develop means to accomplish the 
‘ob at the lowest possible cost, and the cost of this 
ypparently difficult erecting operation is much more 
than offset by the saving outlined previously. 

fo be more specific in this discussion I would lik 
to refer to definite vessels which my company has built, 
pointing out the particular phases of the welded con 
struction I believe would be of interest to you 

First, the subject of government vessels As pre 
iously stated we now are building two all-welded cutters 
for the U. S. Coast Guard. These vessels are now in the 
process of erection and we have no definite data now 
which I believe would be of particular interest. I cai 
only say that all of the welding is being done in accor 
dance with Appendix 5 of the U. S. Navy Specifications, 
il] electrodes used being on the Navy approved list, 
und all welders must pass the latest Navy qualification 
test Without doubt as this job much 
valuable experience will be gained and useful data 
ollected. This second cutter, which we call our Hull 
64, is the thirty-third vessel which we have built for 
the U. S. Coast Guard in the last fourteen years: so, 
cnowing this department as we do and with the co 
yperative work of their bureaus, I have no doubt a 
product will develop adding much to our knowledge of 
welded procedure in vessels of this class. 
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A few years ago we built three steam turbo-gear 
cutters for the U. S. Coast Guard which, although 


largely riveted, had a large amount of welding in the con 
struction, 

Figure | is a photograph of the Cutter Escanasa, thi 
ther two vessels being sister ships 

For one thing the entire hull forward and th 
line belt is plated s inch, lapped. The ‘/s inch 
thickness at the lap, top and bottom, is filled with a 
tull-welded fillet full length to eliminate any sharp 
dge to catch on the ice. A great deal of the 
tructure is also welded. 

Right here I am going to tell a story on myself, how 

made a bad error and how welding saved my ski 
Note the four pair of special boat davits. In making 
ip our estimate for our bid on the first vessel, I used a 
juotation received of so many dollars 
special davits erroneously putting into our estimate 
figure as being the total required. It later developed, 
ter we received the contract, that a set was a pair and 
we were just out the cost of the other three pair and 
these davits were very costly, being almost entirely of 
ast steel. After due deliberation we submitted to the 
Coast Guard the proposition of our making these davits 
ull welded of structural material. They approved sam 
ind on completion we found that our cost for all four 
pair was about the same as the quoted price on one pait 
ind a better davit, lighter and stronger, had been pri 
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duced The Coast Guard were 
this type that when specifying the 
ft. Cutters, built in the Navy Yards at 


well pleased with 
davits for their 328- 
Philadelphia, 


Brooklyn and Charlest th ume type of davit was 
called for We received the contract from the Navy 
and built all fifty-six of these all-welded davits for these 
vessels Necessity is certa the mother of invention 


Enough for the Government and we will pass on to 


commercial craft Figure he mail boat ©. | 
Mook built for a very special service in record time 
und all welded. Here in the Detroit River is a marin 
post office, the only ( vorld Che mail is de 
livered aboard the ships passir through the Detroit 
River while underway Phe ever stop Che boat 
show this picture f mply a float post 
fice, with sort 9 ( elivering the mail to 
each ship as it passe etroit 

Che mail contract ¢ inds a few vears a ind 
the man securing thi ntract was without a boat 
His contract, awarded ear \pril, called tor hi 
having a suitable boat in commission the first of Tuls 
We received the iob ft build the by it il 1 were ust 
even weeks completi ume from the time we wert 
notified to proceed und mplet The boat passed 
the postal authoriti pecificati und pection and 
was do busines | I Wit it weld thi 
would Ot have bet D 

Figure 5 1s a p ( y special vessel 
the City of Chicago Fir Frep A. Busse we built 
1 year ago all welded to t highest classification of the 
(merica Bureau | Here aga without 
velding this vessel would 1 r have been built Phe 
original specificaty called for a riveted constructio1 
ind the bids tn a wer ib e the appropriatiol 
ind rejected We later , ffered to build the boat for 
Chica ill welded a ha thie pecified cla hica 





Figs. 3 and 4—The City of Chicago Fire Boat FRED A. BUSSE. This 
Vessel Is 92 Ft. in Length, 22-Ft. Beam, There Being Installed Five Diesel 
Engines of 250 Hp. Eacl ra Tota £12 Hy One-Engine Is Used for 


Propulsion Only Two of the Other Four Engines Are Used for Either 
Propulsion or Pun ping with a Clutch at Both Ends, While the Remain 
ing Engines Are Used tor Pumping Only There Are Four Pumps, Two 
Stage, 10-Inch Centrifuga This Boat Has a Water P ump Capacity 
Through the Deck Outlets of 12,500 Gallons of Water per Minute at a 


110-Lb. Pressure 100 Ga ns of Water per Minute at 150-Lb. Pressure 

and 5000 Gallons of Water per Minute at 320-Lb. Pressure This Vessel 

Is All Welded and Built t the Highest Classification of the American 
Burea f Shipping 
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Fig. 5—An All-Welded Tug Boat, THOMAS E. MORAN, Which Is One 
of Two Tug Boats Just Completed and Delivered. These Vessels Are 
Built to the Highest Classification of the American Bureau of Shipping. 
They Are All Welded and Are the Very Latest Development in Diesel 
Electric Propulsion. There Are Installed Two 8-Cylinder Generating 
Engines of 750 Hp. Apiece, Furnishing Current to Two 500 Hp., 
R. P. M. Electric Propelling Motors Operating Through a Single Reduc- 
tion Gear Box to a Single Screw. These Vessels Are 94 Ft. in Length 
and 26-Ft. Beam with a Registered Gross Tonnage of 158 


tion and pumping requirement at a price within the 
appropriation if we could follow our welded structure. 
Chicago accepted our proposal, the vessel was built, and 
the pumping capacity exceeded the specification by 
28.4 per cent. The vessel has been most satisfactory 
and widely publicized. Not only was the hull all welded 
but all fire piping as well. The fire lines were ten-inch 
pipe with special welding fittings. This welding ma- 
terially aided the water flow, allowing a very small 
pressure drop (actually but 18 pounds between pump 
and turret nozzle at 150 pounds pump pressure, 15 Ib. 
of which was in the turrent or a net drop in the pipe 
line of but 3 pounds). 

Figure 4 is interesting from the standpoint of throwing 
water although the boat is hardly visible. This is a 
stream from a 3-inch nozzle with a pump pressure of 
320 pounds. This stream was thrown about 500 feet. 
The low-pressure drop from a welded line was a big 
factor in making such a stream possible. 

Now for the real work boat. Figure 5 shows one of 
the two tugboats my company has just completed for 
service in New York Harbor, the New York State Barge 
Canal, the Great Lakes and Coastwise. These vessels 
are Diesel electric propelled and are all welded to the 
highest classification of the American Bureau of Ship 
ping. One thousand shaft horsepower is derived from 
General Electric motors operating through a single 
gear box obtaining current from two General Motors 
two-cycle Diesel engine generating units. This is an- 
other instance of the economies to be obtained from 
an all-welded construction making the building of these 
vessels possible. Commercially, of course, the invest- 





ment in such a tow boat must pay dividends and such 
investment must not exceed the point where the vesse] 
will earn. The saving in a steel structure all weld 
with new methods results in this decreased investment 
Also there is no question in our minds but what the 
welded hull is stronger. 

Now let me show the type of vessel which all me: 
with sporting blood dream about. The fine pleasur 
yacht. In the building of yachts welding is particularly 
adaptable. As we all know every yachtsman wants a]] 
the speed he can get and speed is dependent on weight 
The saving in weight in an all-welded yacht is a materi 
factor in her success. 

A yacht also must, of course, have beauty and b 
pleasing to the eye. Bumped shapes butt welded alloy 
compound curves with what is commonly termed 
stream-line form. The hull itself can readily be butt 
welded showing a perfectly smooth side with no laps 
or sight edges. In the old riveted form of constructio: 
seam straps were required which were always costly 
to install and a nuisance to maintain. 

Permit me to show an example (Fig. 6) of a moder 
yacht we built this last year. 

This yacht was built for an Eastern yachtsman, 
the highest classification of the American Bureau 
Shipping, he desiring all the beauty and comfort possibk 
at an expenditure commeasurate with the trying 
nancial times this country has been passing throug! 
As we all know building costs are higher now than 
1929, if old methods are followed. Again as we al 
know, now, to sell a product we must offer a better 
article at a lower price, and the only way to solve thi 
problem with higher labor costs is to develop new 
methods. Welding is one answer. There are, of cours 
others, but welding is a major factor in the solutio: 
The yacht shown in this picture could never ha 
been built within the owner’s budget without welding 
think you will agree with me that the owner’s requir 
ment as to beauty was fulfilled and I can assure you th 
requirement of comfort was also. 

And now to conclude, let me show you one mor 
photograph (Fig. 7). This yacht takes advantage 
every phase of welding. The hull is of steel, all meta 
arc welded, and the superstructure is of the 525 and 535 
alloy of aluminum gas welded. This yacht, 115 f 
in length with all comfort for the owner and his guests 
air conditioned, acoustically treated, etc., weighs but 
92 tons, while a yacht of the conventional riveted typ 
of construction and under the old methods would weigh 
about 125 tons. The result is a lower construct 
cost, a better and more comfortable vessel with a r 
sultant increase in speed of about 4 miles per hour 
with the same horsepower. Future yachts must foll: 
new methods, new adaptations, and progressive eng 
neering to have an appeal to the modern yachtsman 





Fig.6—This Yacht Is All Welded, No Rivets Being Used Whatever in the 
Construction. This Vessel Is 150 Ft. in Length and 24 Ft. 6 In. Beam, 
Powered with Two 500-Hp. General Motors Diesel Engines Operating 


Twin Screws Through Reduction Gears 


16 
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Fig. 7—An Ultra-Modern Yacht Now Just About Complete. This Ya 

Is of All Metal, Steel and Aluminum, Is All Welded, All Compo 

Curves Being Bumped to Shape. This Vessel Is 115 Ft. in Length 4 

17 Ft. 6 In. Beam, Being Powered with Two General Motors Diese! f 
gines of 225 Hp. Each. 
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* | SINGLE-PASS ELECTRIC WELDING 





By ROBERT M. WALLACE’ 


low 
d a a ; , 
— ; HE introduction of the single-pass meth rd of elec : 
laps J igh welding, commonly known as “‘l nionmelt, 
bine and developed by The Linde Air Products Co., has 
th siven the fabricators of welded products a new tool with 
* which to improve the quality of their output as well as to 
= wer their production costs. There is every reason why 
welding for vessels built in accordance with the 
' \. S. M. E. and A. P. I.-A. S. M. E. Unfired Pressure 
' He Vessel Codes should be of the highest quality, therefore 
sble this new single-pass method of welding, employing high 
: current, has definitely taken its place in producing qual 
= ty welded pressure vessels. | 
"ag In the welding department of The Griscom-Russell Co. 
* al plant located at Massillon, Ohio, there has been in opera- 
Pon tion for over a year an automatic single-pass welding 
th; machine which has produced hundreds of pressure vessels 
mae for all types of service. Most of the work has been sub 
sine ject to inspection by Code rules. Much experimental 
s, work was done prior to its application to production, as 
a it was necessary to process the work slightly different 
than in the past in order to best satisfy the requirements 
ar { the machine. It is true of any automatic operation 
, that the work must be properly prepared if the result is 
to be a quality product. 
a The “Unionmelt” welding process employs an auto 
4 matic welding head for feeding a bare rod and controlling 
liad the electrical characteristics of the re 1d, and makes use « rf 
FOC 1 mineral composition, hereafter referred to as Melt, for 
fe protecting the molten weld metal. The Melt surrounds 
aie the electrode and completely fills the groove prepared for 


batt welding. In its fused state, this mineral composition has 
1 resistance to the current to such a degree as to supply 


whe heat for welding, as well as providing a complete liquid 
ain puddle for protection of the deposited metal from con- 
- e tamination, and which upon solidification, remains « m the 
hour weld until cooled. This scale is easily removed or falls 
low 2 in cooling. As shown later there is almost a com 
eng plete absence of nitrogen in the deposited weld-metal 


The welding head is supported on an overhead crane 
which travels on a built-up structure. Thus, longitudi 
nal seams are produced by traveling the head while the 
work remains stationary. Girth seams of cylindrical 
shells are made by rotating the work by means of motor 
driven support rolls. All operations of the automatic 
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Fig. 1—Plate Edge Preparation—1 Inch 
Yacht Thick for Copper Back-Up 
% ae _* Paper presented at Annual Meeting, A. W. S., Detroit, Mich., Oct. 16 t 
1 ane «1, 1938 
el E | Assistant Superintendent, The Griscom-Russell Co., Massillo: ) 
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Fig. 3—Plate Edge Preparation—1 Inch 
Thick for Manual Back Weld 


manual process may be satisfactorily made to provide 
extra reinforcement if desired. In such cases, the under- 
side of the automatic weld should be cleaned so as to per 
mit complete penetration of the welding applied on the 
underside. 

Figure 1 shows the type of plate preparation for | 
inch thick material. The bottom side of the plate is 
ground with an emery wheel to remove all mill scale. 
Figure 2 shows an etched cross-section view of a 1l-inch 
plate weld in the as-welded condition. The molten 
metal which runs through the bottom is termec ‘‘flash,’’ 
and is removed by grinding when X-ray examination of the 
seam is required. Note the smooth even reinforcement 
on top, there being no undercut of the weld into the 
plate. The height of this reinforcement can be con- 
trolled by varying the welding conditions. 

Figure 3 illustrates the proper plate edge preparation 
for l-inch thick plate where a manual back-weld is em 


ployed. Figure 4 is an etched cross section of a manu- 
ally back welded 1l-inch plate automatically welded 
from the top side. 

Figure 5 shows a close-up view of the ‘‘Unionmelt”’ 


welding head and the control apparatus for its opera- 
tion. This picture was taken in the actual operation of 
welding a circumferential joint of a vessel 19 inches O.D. 
x '/s-inch plate thickness. This illustrates a girth seam 
being made in the center of a long shell where it is im 
possible to back up the seam by means of a copper back- 
ing-up strip. 

Figure 6 is a view showing the complete set-up of a 
shell and machine for a typical girth seam operation. 
Figure 7 illustrates the automatic welding head revolved 
into position and set up for welding a longitudinal seam. 
Figure 7(a) is another view of the set-up for longitudinal 
seam showing how the bare wire is fed down through a 
hollow shaft to the welding head. Also is illustrated in 
the upper right side of the structure the vacuum pick-up 
system, which is used to reclaim the unfused melt after 
the welding operation has been completed. In the upper 
left part of the structure are shown 2—1000 ampere A.C. 


welding transformers supplying the necessary current to 
weld up to and including 1!/-inches thick plate in a 
single pass. 





Fig. 6 
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PHYSICAL AND CHEMICAL TESTS 





Figure 8 shows the physical test results obtained fr 
forty-four tests made on 55,000 T.S. plate material py 
A. S. T. M. Specs. A-70 (A. S. M. E. S-1). These 
sults were obtained on production jobs that have beer 
produced under this process in accordance with th: 
A.S. M. E. Code or the A. P. I.-A. S. M. E. Code for U; 
fired Pressure Vessels. They represent the average 
several jobs of thicknesses varying from '/, to 
inch thick plate. These physical results are appr 
mately 6% higher than usually obtained with manual 
bead welding. It will be noted that the full section a: 
reduced section tensile test bars in all cases broke out 
side of the weld metal. It will also be noted that th 
per cent elongation for both the face bend and root ber 
samples exceed in all cases the requirements of the Codes 
The purpose of these tests was only to prove that 
ductility met the requirements of the Codes and not 
establish a point of failure 





Fig. 4 


Figure 9 gives the results obtained on several sampl 
of various thicknesses of flange quality steel plates weld 
and tested for Charpy impact values. These tests wer 
made in both the ‘“‘as-welded’”’ condition and the “‘str 
relieved’ condition. The key-hole notch was so pla 
in relationship to the deposited weld metal as to c 
both the top and bottom of the weld and the line of { 
sion of the weld metal and the plate material Chet 
appears to be very little variation in impact properti 
with respect to the position of the specimen. It will als 
be noted that the results obtained where the test sect 
was taken at the parting line of the dendrites show 
cellent impact values. 

Figure 10 shows Brinell hardness values taken act 
sections of several welds as shown. The deposited we 
metal is about 18 points Brinell higher than the plat 
material, and only slightly harder than the heat-affect 
zone. The maximum hardness indicated is only 
Brinell, which proves that the weld metal is in a 
ductile condition. 





Fig. 7 
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Thickness Tests Tens be ensile | 3 = coos 
1/4" 3 6065 6953 
5/16" 6* 61460°* 6713 F-4 
3/8" 3 ‘ «n*s n 
7/16" 7° “ c 4 
1/2" ag 61780** 7 4.4 
9/16 4* 65120*" v" 
5/8 6” 64170°* y. 
3/4 59310°* 7 4( 
13/16 1° 62630** B21 r-3 
-_ — pore _ 7 
1-1/8" ] 61980** 663 4 -4 
Average 44 62080 6449 64550, "F-38.7 
* Some of the tests in this group were Cless 
** Broke outside of weld in plate. 
***Not bent to failure in any case. 
Under Free-Bend column, F ® face bend 
: . 
fests to determine the corrosive action of dilute nitri 
cid on weld specimens indicate that the deposited weld 
metal resists the action of corrosion slightly better thar \lthough it 
the plate material, and that the heat-affected zone ad process are of ¢ 
acent to the deposited weld metal resists corrosive a corrosion test 
to a still greater extent These tests were made of made, the “huma 
specimens in the ‘‘as-welded”’ conditio1 not impossibl 
The fatigue endurance limit, as tested on a rotating 1utomatic pro 
um type of machine, has been determined to be be c or a single 
tween 45 and 55% of the ultimate tensile strength of the ful attentior 
( | plate 1 
Figure 11 gives a typical chemical analysis of 5-1 plate iterial 
terial and of the resulting weld metal when joined by Much experin 
this single-pass method of welding The nitrogen co! ubject of pl 
nt is but 0.009, indicating complete protection of the has been sl 
lten metal. band t 
WwW lit 
MICROSTRUCTURE EXAMINATIONS for multiple 
Figure 12 shows the location of micro-structure e) ve rae 
inations made on a */, inch thick weld sampk Phe | rh , 
te preparation was a 45° included angle for a depth = Qpemical ana 
sinch, having an abutting nos¢ s inch thick Phi salete aaeall 
ld was made using 1100 amperes at 37 volts, running mare" - Fb 
a speed of 10.5 inches per minute This weld wa int si ary 
ide in a single pass, employing a copper backing up bar " elite itt 
iwures 13, 14, 15 and 16 show the microstructure at the 
places indicated. It is noted that the heat-affected 
the plate material at the line of fusion shows considet n 
ly coarser structure than is usual with the multipl 
ead arc weld. As noted above however, all physical 
tests including impact show excellent properties, and t 
‘oarse structure has been definitely proved not to be Ay 
ietrimental. oe 
Figure 17 shows the location of micro-structure ey - aaee 
iminations made on a weld in 1'/s inch thick plate ma ms 2 
terial employing a manual back weld The weld edg« a 
were prepared with a 40° included angl inch deep f rm saN\ a 
r the automatic weld, with a !/\5 inch abutting nose at d LC BY 


} | ’ . 
back bevel '/, inch deep x 90° incl 


] led al ole ly} ( ——— 9 7 
back bevel was welded by depositing 3 beads manually Re ake: 


m 


‘fis automatic weld was made using a °/;. inch diameter 

] ° << TT 4 f — “a 7 

electrode employing 1520 amperes at 5J vi Its, a — oa 
peed of 93 = . , ‘ i Ee Se 
ced of 9°/s inches per minute. Figures 18 through 26 

ire representative microstructures taken at the variou re 


‘ocations shown in Fig. 17. 
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HARONESS TESTS 








137 | 144 [ 153 | 147 | 147 | 144)\ 132 
137 150 1i5o° 147 150 144 132 


BRINELL VALUES _ 


Fig. 10 


taken along these bandings in known defective plate 
shows a sulphur content as high as 0.15%. Such high 
concentrations of sulphur cause plate weakness and ob- 
viously have a harmful effect upon the adjacent weld 
metal. In the past, troubles from these causes have 
generally been attributed to poor quality welding elec- 
trodes or to the operators, but seldom has the steel plate 
material been seriously questioned. 

Since the ‘‘Unionmelt’’ method is automatic, any con- 
sideration of the operator as the cause of defective welds 
can be eliminated. Furthermore, since the same welding 
materials and same welding conditions will produce per- 
fect welds in good quality plate and unsatisfactory welds 
in poor quality plate, it is obvious that plate quality is of 
great importance. 

Figure 27 shows an etched cross-section view of a weld 
made in plate material having inclusion segregations, 
and the cracks which occur in the weld metal. Micro- 
structure examinations of these areas as shown in Figs. 28 
through 33 indicate inclusions in the plate material and 
their effect on the fused metal. 


CHEMICAL ANALYSIS OF PLATE AND __ 
WELD METALS _ 


C Mn Si P_S_ NITROGEN _ 
Prate(S-!).23 45 Nu 017035 
WELD 18 62.28°020.032 003 


Fig. 11 


It should be emphasized that this single-pass method 
of welding does not require the use of higher cost steels, 
since satisfactory material is being obtained under the 
standard specifications. The steel makers have recog- 
nized the correctness of the conclusions which have been 
revealed by investigation of plate material in conjunction 
with this single-pass method of welding. As a result, 
welding fabricators are receiving better plate material at 
no extra cost, and the customer consequently receives a 
better product, a product having no segregations in the 
plate material. Whether welded manually or by a 
single-pass automatic machine or even riveted, plate ma- 
terial should be free of inclusion segregations because of 
its possible failure in service due to fatigue. 


LOCATION OF Micro STRUCTURE ExamiNAaTIONs 
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Fig. 12 
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Experience of over one year with this type of welding 
has definitely proved that the results obtained are mor 
uniform and superior than is possible where the humar 
element of the welding operator is a major factor in th 
completion of a successful weld. The percentage of cut 
outs for welds made subject to X-ray examination has 
been reduced to a minimum. On one production jol 
having 13 vessels going through the shop subject to Par 
U-69 of the A. S. M. E. Code, X-ray examination was 
employed to prove the consistency of the welds. A 
total of 452 X-ray pictures were taken of more than 500 
feet of welding, all of which indicated that the welds sur 
passed Code requirements. The only defects which 
showed up on these X-ray pictures were found in some oj 
the manual welds used to back up the automatic welding 
where it was impossible to use a copper backing-up stri 
There were no signs of porosity, lack of fusion, incomplet: 
penetration, or other defects in any of the automati 
welds, either those backed up with a manual weld, or by 
using a copper bar. 

One of the very important features of this type 
welding is the lack of distortion or warping due to weld 
ing, which is invariably encountered in manual bead 
welding. It is not found necessary to reroll a cylindri 
cal shell after welding a longitudinal seam in order t 
make it round again. There is no appreciable loss i 
dimension due to welding under this process, elimi 
nating the necessity of allowing for shrinkage due t 
welding longitudinal or girth seams of a cylindrical 
vessel. 


WELDING OF ALLOYS 


Realizing the improvement in quality resulting 
welds made under this single-pass method of automati 
welding in plain carbon steels, experimental work was 
undertaken in the welding of chrome-molybdenum 
chrome-moly-vanadium, and chrome-nickel steels. Dur 
ing the last few years the steel industry has gone a long 
way in providing new alloys for the use of those industries 
demanding steels to withstand excessive heat and corr 
sion. The oil industry in particular has made use of the 
i-6% chrome-molybdenum steel for use at elevated 
temperatures. This steel, having air hardening char 
acteristics, has presented its problems to the welding 
engineers. 

It has been necessary that during the welding of 4-6' 
chrome-molybdenum steel that the material be kept in a 
preheated condition during the welding operatio: 
Oftentimes transverse cracks have appeared visibl 
either to the naked eye, or have shown up upon X-ray e1 
amination. The welding of this alloy is an operati 
that in the past has been possible only under extrem: 
care and close supervision. 

Plates of */s inch and */, inch thicknesses of 44 
chrome-molybdenum of the analysis shown on Fig 
were welded under this single-pass method. The welding 
electrode used was '/, inch in diameter, having the a1 
alysis as shown in this figure. The */s inch thick plates 
were prepared with a 60° included angle for bevel, with 
a '/ginch abutting nose. The weld seam was backed uJ 
with a 1 inch x 2 inch copper backing up strip and was 
welded using 30 volts at 850 amperes at a speed of 2! 
inches per minute. The X-rays of these plates show: 
the entire seam to be 100% perfect. 

The */, inch thick plates were prepared with a 45 
cluded angle and a */,;s-inch abutting nose. This wé 
seam was also backed up with a 1 inch x 2 inch copper 
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~:~ 13——85,000 Lb. Tensile Steel. Structure of Unaffected Plat 
sions Weld No. 84 ee 


SANE EES SD 
BRS NO ae 
: a 


Pe ° 
VARY 3 Ne 


AY Sm 


Fig. 15—55,000 Lb. Tensile Steel. Structure at Junction Be- 
tween Plate (Left) and Weld Meta! (Right). Weld No. 84 


backing-up strip and welded using 38 volts at 1240 am 
peres at a speed of 13'/2 inches per minute. This weld 
was proved to be 100% perfect under X-ray examination 

Chemical check of the welds showed typical 4-6% 
chrome-molybdenum analysis, indicating that the weld 
ing operation resulted in no loss of alloy content. In 
both the */s-inch and */,-inch plates it is noted that the 
chemical analysis of the welds shows that the carbon 
content of the weld metal is midway between the carbon 
content of the plate and the electrode used for welding. 
his is also true of the analysis of the weld metal for 
chromium content. The molybdenum content stayed 
practically as shown in the original material. 

Figure 35 gives physical properties of the welded plate 
and of the all-weld-metal. It will be seen that the ulti 
mate tensile strength and elongation of the all-weld 
metal is very satisfactory. The Charpy impact tests 
gave an average of 31.7 foot-pounds with the notch in 
the center of the weld, which is very satisfactory for this 
material. 

The hardness values taken on the welded section 
showed only slightly higher hardness in the weld metal of 
the */,-inch plate, while in the */s-inch plate weld, the 
weld was slightly harder than plate ‘‘A’’ and slightly 
lower in hardness than plate ‘‘B.’’ The hardness values 
over-all may be considered of the same order, indicating 
lully annealed condition. Figure 36 gives the Rockwell 
B hardness taken across the plate and weld on both the 

sinch and */,-inch plates. The blocked-in numbers 
are in the “‘all-weld”’ area. 
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Fig. 14—55,009 Lb. Tensile Steel. Structure at Edge of Plate 
and Heat-Affected Zone of Plate. Weld No. 84 


Fig. 16—Structure of Weld Metal Weld No. 84 


Micro examination of these welds on both thicknesses 
of plate reveal very satisfactory fusion with solid weld 
throughout. Figure 37 shows a macro etch of the two 
welded samples. Figures 38 through 42 show the micro 
examinations made of the weld structure 

An actual production job of welding two large 4-6% 
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chrome-molybdenum heat exch 


using this single-pass method olf 


angers was undertaken 
welding All seams 


were subject to X-ray examination and found to be very 
satisfactory. There was no chipping or repairing re 

quired on any of these welded joints. The cylindrical 
shell, which was 36 inches I. D. and '/, inch thick, was 
preheated to approximately 200" F. and welded with 


4 inch diam. electrode using 1020 amperes at 55 volts, 
running at a speed of 13 inches per minute. Immedi 
ately following the completion of the weld, the vessel 





was put into the stress-relieving furnace and annealed at 
1625° F. for a period of one hour, after which it was fur- 
nace cooled to 1000° and then allowed to air cool. The 
entire vessel was then subjected to X-ray examination 
and found to be satisfactory in all respects. There were 
no repairs to be made on any of the seams which were 
welded with the automatic process. This proved to be 
a great improvement over any manual welds previously 
made in this type of material. 

The test plates which were attached to the longitudinal 
seams in accordance with the A. P. I.-A.S. M. E. Code to 
prove the quality of welds resulting from this process for 
this particular job gave the following results: 
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Fig. 18—55,000 Lb. Tensile Steel. Structure of Unaffected Plate. 
Weld No. 85 


Fig. 20—55,000 Lb. Tensile Steel. Heat-Affected Plate Struc- 
ture. Weld No. 85 


Fig. 22—Structure of Weld Metal. Weld No. 85 
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Full section tensile 71,520 Ib./ sq. in 
Reduced section tensile 76,500 Ib. / sq. in 
Face bend 31% elongation 
Reverse bend 32% * 


(These samples were not bent to failure, but only t 
reach the required 30% or greater.) 

It is felt that the advantages of this process for welding 
alloys involving the necessity of preheating and maintain 
ing the proper temperature for welding, followed by a 
full anneal, has been definitely proved, and that the us 
of this process will materially improve the quality of the 
product as well as to lower the cost of production. The 





Fig. 19—55,000 Lb. Tensile Steel. Structure at Edge of Plate and 
Heat-Affected Zone of Plate. Weld No. 85 


Fig. 21—55,000 Lb. Tensile Steel. Structure at Junction Be- 
tween Plate (Left) and Weld Metal (Right). Weld No. 85 


Fig. 23—55,000 Lb. Tensile Steel. Structure at Junction Be- 
tween Automatic Weld and lst Bead Manual Back-Weld. Weld 
No. 85 





JANUARY 





bo 
~ 


Pree oe ee 








dium steel, which was used in the nstruction of three 
vessels. These units, known as catalyst basket and i: 
: terchanger shells, are used for the extraction of nitrog 
: from the atmosphere he material used in the fabr 
catuiol t these vessels |] llow hen il anal 
— Sis: 
> 
ding 
Lall ( ) 
Va 
fee Manganest 0-00.70 
| 0 Sila ) 30 ma 
A iit 
Phosphoru 04 may 
Sulphur ()4 iX 
. Chromium ».0 
Molybdenum 10-0. 50 
; ynadium -). 27 
~ 
: 19 
Chis material, whicl Lif irdening, require 
j careful handling, and must be properly preheated and 
; maintained at the correct temperature for welding at all 
; times The method employs welding these three 
shells was identical to tl emploved in the weldi of 
16% chrome-moly Che result btained were like 
wise extremely satisfactor All i tudinal and girth 
seams were subjected 1 X-ray examuinati which 
5 proved that the weld wi ind exceeded the 
: requirements of the Code 
Work done on the austenit type of chrome alloy, 
: one of which is the more commonly known 1S—S chrome { 
4 nickel stainless steel, has definitelh proved the advantages 
. C34, of this process. Plate h thick material wer 
} 3 welded with h diameter electrode, using a copper 
: 2) 14 backing-up strip and emp! 900 amperes at 40 volts 
: ace with a speed of 12.5 inches per minut Che completed 
4 | a +, ae weld showed good penetrat with reinforcement of 
{ erin eee about inch Che wel etal had the following chemi 
: RST Loy 5 Aid fin cal analysis 
; REM nt Aonies (Dabo 
Sian a PS Mes fe a 
5 CBRE SED 1 
4 Pe APT bo erent Ss Carb 0.075 
ASA ape Arh SPOS 
A Ma nest 0.50 
e Fig. 24—55,000 Lb. Tensile Steel. Structure at Junction : 
“ Between Ist and 2nd Bead of Manual Back Weld a: 1 a7 
3 Weld No. 85 ili y 
4 : Chromiun ai 
*, Fig. 25—55,000 Lb. Tensile Steel Structure of 3d Bead of 
a Manual Back-Weld. Weld No. 85 Nickel 1 § 
a Fig. 26—55,000 Lb. Tensile Steel Structure at Junction Columbium (V & 
2 Between Manual Back-Weld and Plate. Weld No. 85 
Nitroge! ) (4 
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that repairs can be largely eliminated on an alloy of 
this type means much to the fabricator in the way of cost 
reduction and improved production scheduling. Slag 
lusions, porosity, or lack of fusion, which can so easily) 
appen by multiple bead manual welding, necessitating 
chipping, re-heating, re-annealing, and re-X-raying, seri 
usly delays production. The physical results indicate 
the required tensile strength and ductility, and the chemi 
il check of the welds show a typical 4-6% chrom 
moly analysis, indicating that the welding operation re 
sulted in no loss of alloy content 
Another alloy that has been successfully welded by this 
single-pass process is 2'/, to 3% chrome-moly-vana 
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Fig. 27—Macro-Section 
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hemical Analysis of Plate - 4-6% Chrome-lioly Rockwell "B" Hardness of Q-wolded Plate 
Plate C Mn I S Si i lo . BA Ce ie Gem as 1S aE 
am — . “ A + een © Rabanne” adem | 
3/8" 076 40 .020 -019 415 4.8 re 51 7 
3/4" e12 36 018 +020 +404 5.15 93 -58 G Lote e ests seccleppa ce cesssseees. 
” + 0 Oe Boe 0s 0 4 oe chem nwes +s + ss sesse 
Chemical Analysis of welding Electrode —$—$<—<— —$ et J 
Dia. a ‘ane len gin <n cr > - x Hardness inpressions taken at approximately 1/8" intervel 
1/4" .095 38 017 .014 +419 5.23 208 54 from the edge of euch plate across tho weld to the oppo- 
site edge. 
, 5 e 
Chemical Analysis of lds cc on si ~ MK S/a" Plate 3/4" Plate 
3/8" plate weld 081 229 -56 5.12 53 Location 
3/4" plate weld 109 ~29 54 5.06 -51 Line A Line B Line C ine A Line 3B Line C 
1 66 70 69 75.5 76.5 76 
Fig. 34 2 68 72 69 76.5 76.5 75 
3 66.5 71.5 70 75.5 76 75.¢ 
. 70 71.5 70 75.5 77 73 
5 71 71.5 71 75 77 75 
6 71 72 71 76 76.5 76 
7 72 72 70 76 76.5 75.5 
8 73.5 72.5 69.5 76 78.5 78.5 
Physical Properties of Weld Metal - 4-6% Chrone-Moly ” — 72 71 76 77.5 76 
s 10 f 7 1 71.5 70 ee. Te ae le 
Weld Test Size Treatment Tensile El. 2" 1l i ae 80 79.5 79.5 
3/8" plate 2" 2 ed 70610 25.¢ 12 73 74.5 68.5 __ 80 79 79 
Ve" plate Fs OS 16 — os hr. a 13 73 75 73 79 78 79 
: ih od 14 72 74.5 73 80 78.5 79 
3/4” plate 2" x .505 78740 20.5 15 ? 74.5 71 80 78.5 ? 
. as 16 75 74 75 79 78 76 
Physical Properties of Welded Plate - Reduced jectior eld 17 76 94.5 7 BC 27.5 75. 
Test Bars 16 75.5 75 74 80 77 73. 
" : 19 75 75.5 ? 78 77 75 
Piece Test Size Treatnent Tens il¢ RESUS 20 75 75 76 77 76.5 7% 
3/8" plate .376 x 1.495 Annealed at 67390 Outside weld 21 76 74.5 75 76 77 74. 
1625° F. for 1 hr. 22 75 75 74 76 77 74 
s/an nile © } " 77510 Partly ir 2 76 75.5 72 76 77 73. 
3/4" plate .735 x 1.495 1 ani. caeehe te m1 75 75.5 93 76.8 7 74 
natent mete) 25 75 75 73 76 
: 2 75 75 75 76.5 
Fig. 35 27 75 74 
28 75 
wr : The blocked-in numbers ore in the "All-\eld" area. 
[he nitrogen content corresponds to the usual amount Fig. 36 


found in 18-8 chrome-nickel alloy and indicates that there 


has been complete protection of the molten metal. Physical tests gave the following results: 
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31—4-6% Chr. Mo. Steel. Welded Section Polished and Etched Fig. 41—*/, Inch—4-6% Chr. Mo. Weld 
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Weld Junction 


Slightly in 20% HCL Side— Plate Material. Right Side—Weld Metal 
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indication that progress has been made both in the art of 
This insures to 
The future should show 


welding and in the art of steel making. 
the buyer a better product 


Typical Units Welded by the Automatic Process 


even greater possibilities in its application to alloys us: 
for heat exchanger service subject to high temperatur 
high pressures and severe corrosion. 


MANUFACTURE OF REAR AXLE 





By E. L. BAILEY? and V. KNECHT 


N REVIEWING the literature on welding for the 

past year, I find the majority of reports and papers 

are on Arc Welding. However, Electric Resistance 
Welding, which applies electric current in a very simple 
manner, to do useful work, is still considered by many, 
the world’s best assembly method. Resistance welding 
is used to assemble a wide diversity of parts. For ex 
ample, the metal radio tubes using a few amperes for 
a single cycle, and the automobile rear axle housing using 
half a million amperes for 7 or 8 seconds are resistance 
welds, both processes being economical and extremely 
reliable. 

rhe technical and commercial success of the resistance 
welded Rear Axle Housing is due to several factors. 
First, the design is a very simple form, making the dies 
and gages easy of manufacture. Next, presses are 
used to cut the blanks and form them into the shape 
for welding. This may sound simple, but the greatest 
care must be used to form the material so that strains are 
not left in the metal and further that the dimensions 
are rigidly kept. 

Our practices in die design and press operation are the 
result of years of experience in making sheet metal auto 
mobile parts, where high production has taught us to 
make good dies, good positioning devices, and to use 
good presses. The preparation of the part to be welded 
as outlined above, is most important. 

Finally, supplying correct and ample power together of 
course with correct pressure and timing, makes this 
method of assembly entirely satisfactory and permits the 
production of a complete automobile axle housing, which 
means a new automobile, every 13.5 seconds. 

In detail the process is carried on as follows: The 
rough stock is purchased in a flat sheet form, which is 
punched out to exact dimensions. There are three flat 


* Paper presented at Annual Meeting, A. W. S., Detroit, Mich., Oct. 16 
to 21, 1938 

t Electrical Engineer, General Master Mechanic's 
Corporation, Detroit 

} Chrysler Corporation, Detroit 


Division Chrysler 





Housing 


pieces used for each half of the main assembly. Thx 
pieces are welded end to end by two resistance 
welders to form a narrow flat bar of stock about 6 
long his becomes the blank that is later press 
form Che welding of the two erds to the centet 

is done in completely automatic resistance welders 
for each end. The blanks are merely laid into th 

a lever is pulled clamping the parts and the machin 
ries the process through for a complete weld In 
type of weld there is considerable ‘‘Flash’’ which 

be removed by a stripping operation. The built up bl 
now having two welds is sent to the first forming 
where it is drawn into a semi-tubular section. Next 
goes to a Coining Press which gives accurate dime1 

to the edges which later are to be welded. We 
found this an advisable operation in order to gi 
100°, weld later on 

lhe cover plate reinforcement, a crescent shaped | 
of steel, is next welded on to the center of this by m 
of a three-phase projection welder. This machi 
600 kva. capacity does an excellent job of securing 
reinforcing member into the housing where the 
ferential is later to be mounted, but it requires a 
power supply. 

Two such parts lightly tacked together to forn 
tubular member now goes to the main Metropolit 
Welder where a half million amperes is driven throug 
the contact faces to make a 112-inch resistance wi 
his is quite a spectacular performance, as of course, t! 
is considerable ‘‘Flash’’ as the power involved is 0 
2000 kva. The operation of this welder is in reality 
simple. The two parts to be welded are simply la 
the lower ; alf of the dies in a horizontal position 
dies are then closed firmly together by pneu 
cylinders and the current is applied by closing the ex 
circuit on a generator which delivers 10,000 amper 
280 volts single phase 60 cycles 

Chis scheme of applying the power through a n 
generator set is necessary to relieve the power syst 
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' - reat a shock. The current is applied for approxi new large 2500 horsepower flywheel type induction motor 
iy 7 seconds while an electromagnetic mechanism drive set was installed lat« 1934 together with switch 
nereasing pressure on the dies so that the entiré ing equipment which would permit connecting first on 
h of weld is firm and complete he excitation is welder then the other to the nerator so that the genera 
removed from the generator and the current dies tor could service the two weldet [his arrangement has 
and the weld is complete. The tubular assembly permitted a production of » axles per hour on each of 
w removed from the die and taken by conveyor toa __ the two welders used alternately, total of 270 axles pet 


wa 
a 


Rites ty 


ce 
vie hee 


= id vv . 
® furnace for heating the ends so that they can be upset hour and a yearly product f over 100.000 axles 
rm the wheel bearing housing. After this operatio A recent development applied to this installation 
® the “Flash’’ is removed from the inside of the assembly unique, in that it is a ttempt to improve the over-all 





S The spring seat pads arethen projection welded into plac electrical efficiencv of operat f the department he 
ver is now attached by automatic are welding, Ss well |} wn, welders, a notors runnu it light 
i axle housing is complete and ready for machining loads for a considerable port f their operating tim 


nal shipment to the division where the completed produces a very low power factor that the power factor 

using is to be used. f this department had t proved in order to obt 
[he power supply for the two Metropolitan Welders “¢ Dest power rates I vet TL OnIpan) Wi 

id an interesting development decided to us motor d - mned 


[he first welder purchased some ten or eleven y 


so was designed for 440 volts, 5000 amperes Phere e gt = 9 > : ce 
; furnished with this welder, a synchronous motor nei eck , 
en single-phase generator rated for 440 volts, 3500 ety 2 
eres 60% PF. rhis equipment operated tis < 
ly for some years on a limited production starting , P ; 


bout forty axles per hour, and a yearly producti 
s than 100,000 axles 


However, a greater output was required each succes 
vear and the welder began to show evidence of e} ha emp 


1G A new welder was purchased in 1933 and the this Axle Housing Wel t rrect and ample 
edule moved up for more axles Chen, the 147 powe! 1 mater ctor large 1 


epower motor generator set was 1 troubl 
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“ WELDING of SMALL SUBASSEMBLIES | 
“= Zin a Program of All-Welded Machines 


has t By E. J. DE WITT 





mm F PRIME importance to the machine designer ar em" 
the many units which make the machine proper 
These units are most troublesome on the type of 
hines now demanded by the machine buying publi ; , oo 
Rive Che current trend to fully automatic features has 4 
ulted in a great number of subassemblies in each ma ‘ wi, 
ne. These subassemblies are more complex. As thes‘ [ 
ts become increasingly difficult for the pattern maker - 


An ind foundry man, they provide a greater range for the 
. velding designer. By that is meant the field for the weld f » | 
g designer will be broadened if the pattern and foundry ] | 
expense is high. | 
\s an example the bending arm of the older stvl 
rt benders had only one function. It provided a means 
sa upport for the larger diameter forms. This called 
r a simple inverted channel section as light as possibl 
wel ut with no reason other than the material econom) 
t lor this lightness. The present bending arm, however 
used to support and drive the form, support the clamp 
ve lock, move it up to the work to provide a positive grip 
, the pipe, automatically release this grip and rotat: 
it speeds of 4 to 10 times those at which the former arm | iW t 
ake" worked. This is a good item for arc-welded design a [his saving wou fiset b 
xc pattern cost would be high, the material usage wast« hat time 
ind weight excessive. Whereas, with the old typ: \l ma 
irm, the only thing in favor of welding would be th ry “ 
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load. This is rough machined on the top surface. There 
are no mechanical objections to weight nor are there any 
mechanical objections to cast construction. Pattern 
expense on this item is low. In favor of welded con- 
struction would be a lighter arm for equal strength; no 
pattern expense would be involved. A cost comparison 
of these two problems both welded and cast is itemized 
below: 


Cast 
Welded Construction 
Weight 475 lb. 600 Ib 
*Cost per lb 4.15 lb. Raw. Mat 6.3 Ib 
$20.71 $37 . 80 
Weld. Dwgs 8.00 Patt 24.00 
Flame cut 3.75 
Set-up and weld 12.20 
TMachining 7.20 6.65 
$51.86 $68.45 


*Above based on the amount involved as a warehouse purchase 
tMachining time includes overhead. 


It is our custom to write off pattern or engineering 
expense on the first job run because of the special nature 
of these jobs. If, however, subsequent items were to 
be made, the cost comparison would be as follows: 

Welded Cast 


343. 


Constriuc 
$44.45 


t10n 
Cost 86H 
As the castings are generous of section, the likelihood of 
rejects being disclosed by the machining operation is 
slight. Inasmuch as the speed of the machine is slow, 
the light weight of the welded construction would have 
10 functional advantage 
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rhe given figures based on our shop conditions w 


not apply in other shops where annealing equipment 


available. Lacking the room for annealing ove: 





careful procedure routine has been developed to kee 


warp at a minimum and stress at the lowest pos 
value. 

As a result the cost per foot of weld is much h 
than figures usually given for this type of cost 
parison. Shops which use lower figures will have to 
at least 
the final figure close 


to our figure. This averags 


proximately $3.00 per hour including a helper to cl 


welds and assist in bulky set-ups. 
tice to weld wherever possible, if 
for so doing. Consequently the old style arm if b 
made today would be welded as its indicated 
slightly lower both before and after the initial writ: 
of pattern and engineering expense. 


no penalty is in 


ta 


This type of job does not make 
signer to select as an error of 5% 
time would show a loss as compared to the sam: 
cast 

The arm for an automatic bender is a different st 
Here there are many reasons of a mechanical and { 
tional nature, 
the finished item. The following 
reasons for a light weight unit. 


a good item for a 


are the functi 


First, 


at speeds 10 to 15 revolutions per minute wit 
minimum jar on the mechanical drive system. Se 


l¢ per pound for normalizing which will bring 


It has been our pra 


in estimated weldi 


as well as possible savings in the cost 


it is necessary 
stop rotation at a predetermined point while operatu 


this arm contains a hydraulic cylinder and clam] 
mechanism within the body of the arm. Maxin 
space is required. Third, a maximum strength 


nection is required to the head shaft as this arm 
a force transmitting agency. 
Below is an itemized cost comparison: 


Welded Cast (¢ 
Weight 518 Ib 790 1 
*Cost per Ib 4.15 Ib 9.21 
Total material $21.50 $72 
Flame cut 5.05 
Set-up and weld 16.20 
+Machining 21.00 2 
Drawing 12.00 Pat 8 
$75.76 $20 
Less 
Less drawing 12.00 Pat 8 
$63.75 $ 98 
*Based on warehouse price 
tLabor includes overhead. 
JANUARY 





% 
ty 


re the designer has a clear field in favor of welded 














truction even against a long run machine as the 
cost is approximately two-thirds of the cost of “sn 
ee] ist arm. In addition the sections of the cast side f-—_~"s—_\. } Z 
le tes will be somewhat of a gamble because of the »A 
and thinness of the desired section. The drive , 
er nism can be welded to either type arm but the - 
n trength of the cast-steel arm will be slightly lower ‘ 
jensity of the metal in the casting will be lower 
ng + will also lack the hot worked characteristics of the 
I velded unit. 
iI following points outlined are in favor of the welded 
sembly over the cast subassembly 
It saves a high pattern charge. 
[he cost is less when in comparable condition 
igh casting, that is, cost of material plus welding 
ibor as compared to cost of casting as received from 
ir} 
t has known strength with desired lightness 
It has no sand inclusions and will machine mort 
There is little possibility of condemning defects 
wing up in machining. 
[It is almost certain to be free of internal voids Part 2 and The Be ed 
Additional work in welding department tends to. machined. Part M { tor 
wer general overhead. ; il load ls vield t ‘ 
8. Lighter side walls of rolled steel plate provide but ( Brin ead 
yom for assembly of clamp cylinder and toggle machining. Part The Bendit 
nks within the arm, positively maintaining the desired Arm should be] in be al 
trength in these plates. lotte 
It gives the designer a free hand as to appearance welding 
removing the restrictions imposed by foundry pra { 
Finished arm when welded requires less prepara er. the chrom: sine 
f large surfaces to make a satisfactory appearance the hich-carbo1 tent os | 
Having decided to weld the next step is to lay out for which when weld 
elded design. Based on past experience our practic¢ Che weld area will 
been to finish machine as many parts as possibk enter. This i 
r to welding these parts into the subassembly. With this particular pa ecks will 
5 ) I 
this practice in mind the design problem is approached result from cold vw ther these tw haft 
di i preliminary search to find these parts. See Fig. | S. A. E. 2320 car pI Br t 
he analysis shows 7 parts required in this welded sub- mately 280 whicl eld | l ay 
mbly. Of these The Main Shaft, Part 1, Head Shaft, proximately per ! hw is sat 
t ictor i te t 
s less 1 20 1 1 will . 
; 
little air har ' : t 
crease I thie } t + 
; ————_ ————————y I acl ib1] ty I . d ere \ 
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t ie ( Une ctual ' 
+ ———— Stow ot . ‘ x 
+ Tr. é i Cl s ( v¥ 
; Top View _ _ ts 
ae ~ A 
ten ——=7J < Arm 
s — SA 
I Tack “1 7 
Dac Cover 5. 4 
Sicoe. Rar 
a 
— " 
a 
Doe Vie - sina 
8 2a IS Al | é 
eT oe 3S : pplie 
os Are 3 
. way From ¢ x _ e 
c s Agee c wie I 
N TRLAF c 
Wwe RATER Abie 2.8 16 £4 
aAuetea 2 Fig. 2 A 


UARY — WELDING IN MACHINERY CONSTRUCTION 9 


é 





G B=) jn a 
a F ee 
4 & 
_ SN OD 
| 
4 7 cea ee 
Te de 7] 
1} ,G : i] * 
et a i c rt 
| 
EN NT SL 
by. 
Po. ie 
wa ww 


tionable for two reasons. First, it removes part of the 
weld strength, and second, it means machining Part 2 
from both sides in the preparation of the welding groove 
[his involves a double set-up resulting in unnecessary 
cost increase. If the same amount of welding groove 
were made as shown in Fig. 3 it would be possible to 
stop the weld short of the bottom line of the plate, 
machine through the unwelded area and have full ad 
vantage of the entire body of weld-metal. The prepara 
tion of the shaft as shown in Fig. 4 is a simple lathe job. 
The keyways may be either shaped or milled. 
of the head is as shown on Fig. 5. 


Machining 
After these two parts 
are prepared they are pressed together as shown in 
Fig. 6, then welded. The welding groove is not entirely 
filled. This is shown by the '/s-inch clearance allowed 
as per Fig. 6. These two parts are then mounted be 
tween centers, and the top surface of the head turned at 
right angles to the center line of the shaft after which 
keyways are cut. The next step is to prepare Parts 3, 
tf and 5. It is obviously easier to finish machine Part 3 
before welding on any of the other parts to it. This 
means extreme care in welding on the side and end 
plates to the arm unit as a cast-iron slide, Part 8, must 
be a snug slide fit with Part 3 in the final assembly. 
Warp, after Part 3 was finished, would destroy the qual- 
ity of this fit and is therefore, something which must be 
avoided at all cost. After a great deal of experimental 
work we found that the warp could be controlled enough 
to permit fitting of Parts 3 and 8 by a minimum of 
scraper work and filing. The procedure to get these re 
sults is simple. First, Plate 3 is clamped to a large sur- 
face table which formerly was the bed of 20-foot stroke 
planer made obsolete by the change to arc-welded con- 
struction. This plate is clamped with shims of the cor- 
rect amount under the center of the plate putting a bow 
of about eight-thousandths of an inch for each 12 inches 
of length. As the average arm is approximately 2 feet, 
the amount of bow required is only '/g inch. The side 
plates 4 and 5 are then tacked into place as shown in Fig. 
7. After this the end plate 6 is tacked to the now prop 
erly spaced side plates. A bar of '/2 x 2 inch strip 
is tack welded on the extreme end of the side plates 
making the side and end plates into a loose box section 
which will tend to reduce lateral movement of these 
plates while the welds later to be made are cooling. The 
welding is then done as follows: alternate welds are 
made worked outward from the center lines and first 
tack welds (see Fig. 7). This procedure results in no 
weld being tacked onto another weld until seven welds 
have been made elsewhere on the assembly. The time 


> 
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one weld is allowed to cool before the next weld is spl 


to it averages 5 to S minutes. This procedure leav: 
finished piece sufficiently cool so that the hand ca: 
placed within a few inches on the welded area wit! 
excessive discomfort. Vertical welds are next plac« 
the outside of the back plate. The purpose of the 
tical weld is to produce a welded surface which will r, 
quire a minimum of work to finish. After the wh 
assembly has cooled to room temperature the clamps 
released and a fillet weld is placed on the inside of 
joint between the side plates and the back cover. Th 
finished group of Parts 3, 4, 5 and 6 are now ready t 
have the back-up Block 7 welded in place Chis part 
which is at the extreme end of the bending arm, is welded 
with a down-hand */,. inch diameter rod. The locatio; 
of the part prevents any damage by warping, and th 
arm subassembly is now ready to weld to the subasser 
bly of the main shaft and head. 

Chis problem is even more delicate than the preceding 
two. After the head had been welded to the shaft thes 
two pieces were finished on the top as previously 
plained and the cross keys were cut. It 1s absolutel 
imperative that these cross keyways be accurately para 
lel with the finished side slide surface of the arn 
that the shaft itself be absolutely at right angles to t! 
bottom finished surface of the bending arm 


Ait 


see Fig. § 

The function of this arm is to rotate at right angles 
to the frame of the machine, and this function must b 
correctly interpreted by the welder in joining these tw 
subassemblies if this machine is to do the work for whi 
it is intended 

In order to permit a margin of safety in this operat 
the following procedure has been developed through « 
perience. Figure 9 shows the way the weld grooves ar 
prepared by the flame cutting machine. Surfaces A 
C, D, E, F,G and H are tapered at 30 degree angle fron 
the surfaces indicated in the sketch. The parts are th 
set together as shown in Fig. 10. The bending arm su 
assembly is free to move up or down but not sidewa 
while head shaft assembly is clamped rigidly to the su 
face plate. Surfaces A and D of Fig. 9 are welded secure! 
to the head shaft providing accurate alignment of 
cross keyways to the finished side surface of the slid 
After these welds are made the shaft is released fron 
clamps, the piece then turned to permit the welding 
surfaces B and C. These are welded solid leaving sur 
faces E, F, G and H to be welded. All this weldi 
is done with °/% inch down-hand rod. Welds are 
1!/,inches long. These welds are peened lightly while st 
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eden hot. The entire assembly is turned frequently until sur 
— faces FE, F, G and FH are welded within one laver of 
err the top. This top weld or pass is made at right angles 
shide to the previous beads and as a consequence the welds in 
om this pass will not be over one-half inch to five-eighth 
ing inches long. Relationship of the shaft to the slide is 
Toe checked often and carefully during this final welding as 
e 


ding the placing of the final bead may make the difference 


. between success and failure. 
le st \ series of checks made on several different methods 
1 fabricating this particular subassembly were made and 
the above described method was adopted as being the 
7” heapest and most satisfactory from a fabricating stand 
: point 


ee Eliminating Warpage 
By H. B. GILSON* 


BULGES REMOVED FROM STEEL PLATE AND 
CASTINGS BY OXYACETYLENE HEATING 


HE effects of expansion and contraction in welding 
or cutting with an oxyacetylene flame are well 
known. Methods have been developed to control 
and direct these effects, and to correct them should warp 
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‘blem of design for welding is 
the great flexibility and free 


dom which a designer e1 through this relatively new 
fabricating medium 

If care is taken in breaking down a machine into it 
component parts, 1f these components are considered as 
individual problems then the designer is off to a flying 
start. He will have instead of a complex mechanism a 


simple unit which can 1 
its entirety independent 
will find as he 
practically anything car 
that 
trained personnel 


is required is th 


age or distortion result 
warpage can be overco 


typical of the many inst 


be used effectively to bri 


shape 

In the sketch below 
thick and 10 feet in d 
openings formed entirely 
of these plates had beet 
warpage 11 
along the edge or in the 
ings. In the 


some 


Spe cine 


form of high spots or bulg 


ELIMINATING WARPAGE 


delves int 


variably 


most instances be worked out in 
{f the rest of the machin He 

the art, and it is an art, that 
be built of welded steel All 


xperience and 


prope rly 


lhe following examples of how 
me by subsequent heating are 
neces where the same flame can 
the piece back to its original 

wna circular plate inche 


I circular 
\ quantity 
id it was found that 
, either at point 
between two of the open 
e illustrated, distortion in the 
occurred at both points A 


which has seve 


by fl cutting 
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roduced al 


ccurred 
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and B. At A the plates buckled to a height of about 
l inch, while at B the edge curled until it was about '/, 
inch out of line. The double cross-hatched areas in- 
dicate the limits of the warped material. 


STRAIGHTENING PROCEDURE 


To straighten the piece, the two warped places were 
heated at the highest points, as indicated by the dark 
areas, with two blowpipes to a temperature of about 800 
F., or in the black heat range. They were then cooled 
rapidly with compressed air at SO Ib. per sq. in. from two 
1/,-inch hoses. It was found, in the case of section A, 
that the plate returned about '/: inch toward flatness af- 
ter one treatment; it was therefore heated and cooled 
twice to complete the operation. The warpage at B was 
corrected with similar treatment after one heating. 
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Fig. l—Warpage at ‘‘A’’ and “‘B’'’ Was Overcome by Heating the Dark 
Spots in the Double Cross-Hatched Areas 
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Fig. 2—The Blowpipe Eliminated Distortion at Point ‘‘C"’ 
Steel Ring in One-Quarter the Time Formerly Required 


Heretofore, these parts were straightened in a press 
32 man-hours being required for each plate. 


the maximum variation after treatment was ' 
of which was removed by subsequent machining 
was at first thought that some strains might have bee: 
set up by the heating operation which would be reliev: 
by machining, but such was not the case 


ALLOY STEEL RINGS 


Che sketch, Fig. 2, illustrates how blowpipe straighter 
ing can be employed to correct distortion resulting fron 
procedures other than flame cutting 

[his application was developed in the same pla: 
Che ring shown is an alloy steel casting formerly straight 


ened in a press, an operation that required 16 man-hours 


After straightening, the rings were stress-relieved 


furnace where they had to be well weighed down in order 


to prevent further distortion. 

During a period when the presses were overloaded wit 
this work, the blowpipe was tried and found to accon 
plish a more satisfactory jobin4 hours. Although stress 
relieving in the furnace was also necessary after 0: 


acetylene straightening, it was found much easier to kee 


the piece straight. This particular casting was out 
line about */s inch and was brought back to within 
inch of being true 
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By EMIL A. BEHLING?! 


LTHOUGH it would be generally conceded that the 
A refrigerating industry is important to modern 
life, it may be of interest to present briefly some 

of the facts. While food, clothing and shelter are prime 
essentials for every-day existence, our food, of course, is 
the most important necessity. Its preservation is essen- 
tial to health and life itself. But refrigeration plays an 
important part also in the preservation and conditioning 
* Presented at Nineteenth Annual Meeting of the AmeRICAN WELDING 


Society, Detroit, Michigan, October 16-21, 1938 
t Superintendent of Vilter Mfg. Co., Milwaukee, Wis 
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for the Refrigerating Industry 


of clothing, furs and other items of apparel. Moré 
more is air-conditioning becoming an essential fact 
business offices, theaters, railway passenger cars, s' 
hospitals and homes. Refrigeration in various app! 
tions is applied in tanneries, in processing pett 
products and in the manufacture of photo films, 
phane and wax paper products. These are onl 
ol many uses. 

Mechanical or chemical refrigeration, of cours¢ 
of the many benefits to mankind that have follow: 
development of steam power beginning in the eight 
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the blowpipe, three plates were straightened in 2 hours and 
16 ine h, all 
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ig i—A Shell-and-Tube Condenser, 45-Inch Shell, 16 Feet Long with Fig. 2—A Super-Flooded Brine Tank Coil with Sectional Coils Closely 
eided Longitudinal Seam, Tube Sheets, Pipe Nozzles Supporting Spaced and Welded I: 3-Inch Pipe Headers, the Assembly of Nineteer 
Brackets and Water Chamber Coils Each Thirty-Tw ipes Wide, Comprising 7000 Lineal Feet of 1 
Inch Pipe 
—A Close-up of the Header Assembly and Gives an Idea of the 
Compactness of Design Made Possible by Welding Fig. 4—A Similar Assembly in Outline but of Different Welded Construx« 
" tion Narrow Tube Sheets 7 Inches Wide Provide for Three Ro ‘ 
+—The Tube Sheet and Tube Ends Welded in Place: Also the Half Inch Tubes Welded in They Are Covered by Half of a 7-Inch Pipe 
i-Inch Pipe Ready for Assembly Over the Tube Sheet to Be Welded to the Tube Sheet at the Sides and Ends to Form a Header 
Welded to It 


® Fig 


fo 


a 


Fig 6—A 24-Inch Diameter Vertical A: armulator 10 Feet High Used wit! 
the Super-Flooded Coils, in Process of Being Arc Welded The Genera! 
Appearance of the Finished Assembly Is Shown in Fig 
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century and reaching a high point in this era. The 
ancients as well as the moderns utilized caves, cellars, 
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Fig. 7—A Hot-Wort Cooler Section Made of 16-Gage Stainless Steel Tub- 
ing 30 Feet Long, Welded Into Stainless Steel Headers. The Tubes Are 
Pear-Shaped in Cross Section and Are Assermbled in a -Inch Stainless 
Steel Tube Sheet Perforated with Pear-Shaped Holes to Fit the Tubes 
The Welding Is Done on the Ends of the Tubes, and Then the Header Box 
Section Is Completed by Welding the Side, Face and End Plates in Place 


Fig. 9The Assembly of the Stainless Steel Section Cooled with Am- 

monia at the Bottom and the Water-Cooled Copper Sections Above, with 

the Wort at 180° F at the Top Flowing Smoothly Downward and Being 
Cooled at the Bottom to About 42 


Fig. ll—Another Type of Refrigerating Equipment for Car Cooling That 

Makes Ice Briquettes, Having a Capacity of 30 Tons in Twenty-Four 

Hours and Requiring Only One-Tenth the Floor Space of a Can Type Ice 

Plant. Top and Bottom Headers Are Completely Welded as Are the 
Float Valve and Accumulator 
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wells, spring-houses and natural ice for domestic preserva. 
tion of food supplies. It was not until about 1845 that 





Fig. 8A Sweet Water-Cooler Which Provides Cold Water for Bandelot 
Type Milk Coolers in Dairies. The Pipes Are Joined by Welds Made in 
the Bent Sections. These Originally Were Bent on 8-Inch ome and 
Then Cut and Milled to 3'/:-Inch Centers to Make the Welded Join 
The Whole Upper Assembly Including the Headers, Coils and he u 
lator Are Welded, and Then Galvanized. The Tank Is of Welded ‘ 
struction and the Inside Is Metal Sprayed with Zinc 








Fig. 10O—A Portable Refrigerator Car Pre-Cooler Unit on the Welded? 

Chassis of a Trailer Consisting of a 6'/:-Inch by 6'/2-Inch Vilter Go! 

pressor, a Vilter-Guild Atmospheric Evaporative Condenser, and a She 

and-Tube Cooler, All Mounted on One Base. The Particular Advantag* 

Is That It Can Be Moved to Various Points for Railway Car Cooling Wher 
It Would Not Pay to Install a Large Pre-Cooling Plant 


Fig. 12—The Handling of Ice Briquettes from Hoppers to the ‘ 
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Big 1i3—A 


F Pak-Ice Freezer of Five Tons Daily Capacity, Containing 105 Fig. 14—The Vilter-Guild Verti y Coils Welded 
eet of Squ 


Sc uare Aluminum Tubing. Made of Four Sections 1'/s-Inches viding Sec 
Guare, 26 Feet Lon 


as Shown. 


the Vertical Bays Pro 
ions for Strawberry i Other Varieties of Ice-Cream 
g Butt Welded with Oxyhydrogen and Then Coiled Which Are Hardened Abx« : i 
The Aluminum Framework Was Torch Welded 
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Fig. 16—A Shell-and-Tube Freon Water-C 
gh-Economy Shelf Coil Made of Rectangular Steel Welded Shells for Air Cx itioner { 
~ The Flat Surface Forms Efficient Contact with Meat Oklahoma City Note the Fabri: ar d Welded Supports as Well 
B tains 10 000 oom Attains a Temperature of 40° F. The Room Con- the Girth and Longitudinal Seam Welds 

; Feet of 1 4; Inch Rectangular Pipe in Twenty 


as 


Four Coils. Each Coil Is 10 Feet, 10 Inches High and 30 Feet Long Fig. 17—Cutting a 42-Incl ibe Sheet wit! 


the Camograr 


Fig. 18—Beveling the End nch Pipe for a Butt Weld 
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a Dr. Gorrie of New Orleans is alleged to have built an 
air machine in which compressed air was expanded and 
thus made to exert a cooling effect, that any serious at- 
tempt appears to have been made to utilize mechanical 


power for cooling. A later development of compressed 
air for refrigeration was Allen’s ‘‘dense air’’ machines 
used on cargo and passenger ships to some extent at the 
turn of the century. 

Ammonia gas was found, of course, to be more practic- 
able and efficient for the larger refrigerating installations 
in breweries, packing-houses, cold-storage warehouses 
and artificial ice-plants, and it remained the principal 
refrigerant until recent years. Sulphur-dioxide and CO, 
are also used, the former having been employed widely 
for domestic refrigeration partly because the compression 
required is of the order of 60 to 70 pounds per square 
inch. COs, a non-toxic gas on the other hand, requires 
a high working pressure of over one thousand pounds 
per square inch. Compression pressure required for 
ammonia is about 165 to 175 pounds. Within a few 
years a new refrigerating agent has come into use called 
Freon or F,, (difluoro-dichloro-methane) that seems to be 
rapidly displacing those refrigerants used before because 
it is odorless, tasteless and non-poisonous. The working 
pressure required is about 100 pounds per square inch. 

All these and other chemicals used for modern refriger- 
ants are very penetrating, and it is of the utmost impor- 
tance that the system be hermetically sealed and that no 
mechanical joints exist except those necessary for inspec- 
tion, cleaning and repairs. The answer to this desir- 
able requirement was the modern welding processes. 
The company with which the author is associated was one 
of the first to adopt electric and gas welding in the manu- 
facture of condensers, brine coolers, accumulators, 
headers, high-pressure oil separators, liquid receivers, 
super-flooded coils and pipe lines. Before the adoption 
of welding the construction of these parts was limited 
by trouble experienced with castings and leaky joints, 
and also by awkward assemblies due to screwed joints. 

The start of our welding on low-pressure pipe coils for 
ice tanks was made on a Thompson butt welder in 1906. 
Gas welding was introduced to the plant in 1907, and 
oxyhydrogen torch cutting in 1908 and 1909. Headers 
and receivers were gas welded in 1911. Electric arc 
welding was introduced in 1913. In that year we elec- 
tric welded headers and receivers. In 1925 the com- 
pany discontinued pipe coils and condensers, changing 
over to shell-and-tube condensers and brine coolers. 

Shell-and-tube condensers range from 8 inches to 60 
inches in diameter. The 8-inch to 26-inch condensers 
and coolers have pipe shells. Wall thickness of the shells 
runs from */sinch to linch. Shells larger than 26 inches 
in diameter are made of steel plates formed to circular 
shape and welded longitudinally with double-vee joints 
conforming to the A. S. M. E. and National Board codes 
for unfired pressure vessels. 


MARSH BUGGY 


Now, there is something entirely new 
in the ‘‘marsh buggy”’ line! 


Instead of pneumatic rubber tires, the 
newest ‘‘marsh buggy” is built of arc 
welded steel throughout, even to the tires! 
The tires are large arc-welded steel drums 
They are buoyant because of their leak 
proof arc-welded construction. 


On water, marsh or highway, the 
‘‘marsh buggy”’ as pictured here, is capable 
of carrying a 6000-pound load. This is 
possible because the all arc-welded unit is 
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so constructed that 
water and operate on land. 

The complete “‘buggy’’ weighs 10,000 
pounds and measures 21 feet in length and 


In 1925 we went into a new field for the use of we! 
when starting to manufacture brine coolers, shell-ang 
tube condensers and heat exchangers. Our brine coolers 
and condensers are cylindrical shells 16 inches to 4 
inches in diameter with wall thickness ranging from 
to 1 inch and with tube sheets at each end 1'/, in 
thick. These tube sheets are drilled and grooved wit} 
a roller tool for the tubes. With the exception of th 
mechanical rolling in of the tubes, the whole constry 
tion is made up entirely by electric welding including thy 
longitudinal seams running the full length of the shells 
These changes eliminated pipe coils with semi-steel retur; 
bends. 

From this date, say 1925, on down to the present 
been a period of expanding uses of welding and cutting 
for fabrication. The cutting torch is comparable to thy 
tailor’s shears with which the ‘“‘cloth’’ is cut to sizes and 
shapes required. Our first cutting for welded assemblie: 
was done with the hand torch guided by a radius rod and 
revolving the torch around a center point to make tul 
sheets for condensers and brine coolers. These plates 
prior to 1929 had been bought sheared to shape at th 
steel mills. The sheared plates were of irregular contour 
and warped which necessitated machining in a lathe t 
make them round and flat. In 1930 we started cutting 
tube sheets and flanges with a Camograph. Steel flanges 
for welding are cut from steel plates replacing the semi 
steel castings used theretofore on pipe from 3'/2 inches 
16 inches in diameter. These flange circles are cut fron 
rolled steel plates 72 inches by 20 feet, and range from 
S inches to 72 inches in diameter, the thickness 
tube sheets ranging from */, inch to 1%/, inches. 

Beveling of pipe and shells for welding to tube sheets 
was formerly done by cutting to length and then sending 
the lengths to the machine shop to be beveled in a lath: 
to an angle of 30 degrees to provide for single-V welds 
This beveling is now done with a pipe beveling machin 
torch on all sizes from 6 inches to 50 inches in diameter 
and thicknesses of from '!/, inch to 1 inch. 

Not only have welding and cutting made refrigerating 
machinery and equipment more simple and dependabl 
but they have reduced costs and made new designs pos- 
sible and practicable as we shall see in the phot 
chosen to illustrate examples of such welded fabrica 
tions. 

Brazing the tubes into the tube sheets of condenser 
and coolers which may be practicable with Freon al 
though not so with ammonia will be a next step in t! 
process of making refrigerator units hermetically 
permanently sealed vessels from which the escape of t 
refrigerant is entirely eliminated. 

In conclusion, two views of cutting equipment a 
included, showing the camograph cutting a circular tu! 
sheet 42 inches in diameter, Figs. 17 and 18 showi 
pipe beveling machine trimming the end of a |! 
pipe for a butt weld. 


15 feet in width over-all. Che 
which are seven feet in diameter < 
feet wide, are of an air tight const: 
making it possible for the unit 
he entire machine is welded. 

The unit is powered by a Lincoln ; 
Engine which gives an operating 
2 miles per hour in water, 7 miles pet 
in marsh and 12 miles per hour 
highway 


This ‘“‘marsh buggy’’ was const! 
by the Stanolind Oil and Gas Compa 
their Dallas, Texas, shop and is to! 
for transportation and exploration w 
marshy sections 


it will both float on 
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HE comparatively recent increase of steam tem 
et peratures and pressures in modern power stations 
oe has placed much more rigid requirements on joints 

piping for this service. 

a ‘t Carbon-molybdenum steel, because of its good physical 
= perties and resistance to creep at high temperature, 
ve is been generally accepted as the base material for the 
tee pipe, and welding as the most satisfactory method of 
oe ining it. However, there are differences of opinior 
one regarding groove design, detailed welding procedure 

' methods of inspection and heat treatment subsequent to 


tts elding of joints for this service. 


The first series of tests was made to determin« 











ing 2 
: [he effect of groove design, by comparing four 
SCI . ” . 
-s presentative types. 
whee Whether or not general chipping of each bead is 
fr Mm COS iry. 
a Che value of a recording voltmeter as a means of 
hecking soundness of welded joints 
= The second series was made to determine the residual 
din stresses in pipe joints welded at three different tempera 
1GInY a . ‘6 ° 
lathe tures when tested in the ‘‘as-welded, furnace stress 
veld relieved’ and ‘“‘local stress-relieved’’ conditiot 
chit 
met 
FIRST SERIES OF TESTS 
raling 
lable Beiore starting this series of tests, preliminary samples 
S$ pos n both plate and pipe were made to establish the weld 
hotos g procedure for various types of grooves in pipe in the 
bri rizontal and vertical positions. 
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Four Types of Grooves Compared 





WELDED JOINTS IN 
by RW. CLARK Carbon-Molybdenum Piping 





We , ‘ 
4 t ‘4 Y 
a | a on ‘ “ 4 
3 } t | " ra 
, 
it 
. j 
- ' | 
d f ; i 
+ ot aie 
i 
; 
, ; " 
} ; 
« Therrn c 0 — 
x a 
7T nc 
- ’ 
Pipe in the Fix 4c nta asi tio 
j 
7 
} 
err ples.x 
“ 
“ 
” . 
’ « 
\ a 
‘ 
" 
A 
se sing bh br 
c 
Las 
\ 
~ 
Ty > 
vert POSILIO 
. 
“ wing F 
a pie 
Fi 
1 7 
welcde pipe e le 
ch I.D.a ) eaml tub t 
t; { F ‘ , 
{ re } on xdenum 
( , 
ition 0.50%, road I cha 
’ , ' , 
hn diameter ( ul WW elde 
»¢ sample Vi {} i 
de ( il I pipe i Ta 
+ +} 
he pl e a proper 
a ‘ rv 
t ‘ 
1 »« i 
Such pr : 
ri 
' 
‘ 
é 
‘ 
r ‘ 
| r 
prepa 
veldal 
‘ { é ‘ 
‘ 
{ i 
[he 











Fig. 3—Pipe Set Up in Vertical Position and Partly Arc Welded. View 
Showing Asbestos Covering and Gas Supply Lines to Ring Burners Used 
to Heat and to Maintain Desired Temperature During Welding Operation 


All welds were made in the shop by a production weld 
ing operator. The pipe set-up, method of preheating and 





Fig. 4—Two Pipe Joints Welded to Show Location and Shape of Each Bead 
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concurrent heating and welding conditions were typical 
of shop production conditions. The preheating and cop. 
current heating gas burner rings and the thermocouples 
were located as shown in Fig. 2. A pipe in the vertica] 
position partially welded with gas burner rings covered 
with asbestos is shown in Fig. 3 

Each pipe sample was heated slowly to approximatk 
900" F. and held there until the joint was complet 
welded. Each bead was cleaned with a small air operated 
cleaning tool and hand wire brush before depositing th, 
next bead. Care was taken to insure that each bead 
was of the proper shape, and in the proper location ar 
that craters were properly filled when the are was broke; 
for electrode changes. Figure 4 shows location and s 
of beads but in actual pipe welding each bead 
pleted before next bead is started. General chipping 
each bead and of craters was not employed. After wel 
ing, the pipe sample was covered with asbestos and al 
lowed to cool slowly to room temperature. The weldii 
procedure for each welded joint was as shown in Fig 
A recording voltmeter was used throughout the entir 
welding of samples. Figures 6 and 7 show typical 
voltage records of first and second beads on fixed hori 
zontal and vertical pipe samples. 

Radiographs of three sections of each welded joint wer 
taken. Figure 8 shows a representative radiograpl 

Each sample was locally stress relief annealed by 
induction method within a temperature range of 110) 
1200° F. for 1 hour 

From each pipe sample, three reduced section tens 
three face bend and three root bend specimens wer: 
cut, machined and tested. At 3 representatiy 
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least 3 
macro-sections of the joint were taken from each pip 
sample. These macro-sections were also used for har 
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Fig. 5—Summary of Welding Procedure for Each 
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ness determinations. Figure 9 shows specimens from 
pipe welded in the fixed horizontal position after testing. 
Figure 10 shows photomacrographs of cross sections of 
the two welded pipes with hardness values (Rockwell 
‘“B’’) and representative photomicrographs. 


RESULTS 


Examination of radiographs, macro-sections, physical 
test results and observations during welding show that 
sound welded joints were made with all four types of 
groove designs. 

Test results indicate that, with the welding procedure 
and groove designs used, general chipping of each bead 
and of craters was not necessary. 

In comparing test results with the recording voltmeter 
records, no defects were found corresponding to the ir 
regularities in the arc voltage records. 

These tests substantiate our welding experience with 
regard to the procedure for insuring satisfactory welded 
joints in any structure which is as follows 

1. Establish and qualify the procedure. 

2. Qualify the operator under the procedure 

3. Properly supervise and inspect visually during 
welding. 

The use of non-destructive tests on completed produc 
tion welds as a substitute for the above procedure will 
prove that the above procedure is the most economical 
and practical when applied before starting production 
welding. 


SECOND SERIES OF TESTS 


Difficulties in welding, such as cracking and distortion 





nad tase S| Saris 





Approx. 10 in. of electrode ————— 
Chart Travel 6" per Minute 














Ist Pass 
Vertical Section 


2nd Pass 
Vertical Section 


Fig. 6—Typical Arc Voltage Record, Pipe Position Horizontal 
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are usually associated with thermal stresses resultit 
the sharp temperature gradient between the molte: 
metal and the adjacent base metal. 

Creep tests by the relaxation method have 
strated that holding this material at 1100 to 12 
for 1 hour per inch of thickness will greatly redu 
residual internal stresses. 

By preheating and concurrent heating to a temper 


re 4 


of 300 to 500° F., the temperature gradient is less t! - 


when welding with the base metal at room temperaty 


or below. It is logical to assume that with the 
of residual stresses will be less. 

Experience has shown that preheating and cor 
heating is one of the best preventatives against cr 
while stress relief annealing will not remove crack 
they are there. Preheating and 
have been found very beneficial in the developm: 


wer 
temperature gradient, the magnitude and concentrat 


concurrent heati; 


welding procedures involving relatively thick sectior 


rigid structures, alloy steels and when welding stru 
in cold weather. 


It is also possible that the residual stresses in a str 
ture welded at the proper preheat and concurrent heati: 


temperatures will be low enough so that stre:s 

annealing will be unnecessary. However, unless d 
data are available, when in doubt it is wise to play 
by preheating concurrent heating and also stres 

annealing. 


Che first series of tests showed that a preheating 


concurrent heating temperature of 500° F. pr 


satisfactory results as far as room temperature, ph) 


properties and soundness are concerned, but gav« 
formation concerning residual stress. 
The which were reall 


second series of 
tests, the residual 


was 


tests, 


made to determine stre 


Approx.10in. of electrode —— 
Chart Travel 6" per Minute 
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Fig. 7—Typical Arc Voltage Record, Pipe Position Vert 


a 


mahi 





— 





ial 


D 


YT? 


Pasa 





ate Se 





nnnaess Ss 














? . Ly et 
te : 
+ } hes - 
i | 1" ++ 





5 








Fig. 8—Reproduction of Radiograph of Vertical Welded Section of Fixed Horizontal! Pipe 


S00 


welded at F After wel radio 
graphed. 


Pipe samples $17-C15, 14 and 15, and 


samples welded at three preheat temperatures when 
tested in (a) the ‘“‘as-welded’’ condition; (5) after stress 
relieving in a furnace; and (c) after local stress-relief 


samples wert 


S17-B16 whi 


h 
machined as fol 


annealing. were 16 inches long when welded were 
| All pipe samples in this series were welded with the lows 
§ pipe in the vertical position because in this position a rhe pipe samples were cut to a length of 15 inches and 
p larger number of beads is required than when welding the ends were squared. Then they were laid out and the 


pipe in the horizontal position, with resulting higher re- location of all specimens was properly marked 


sidual stresses. The groove design used was Design No. Each sample was set in a boring mill, centered and six 
® lin Fig. | with the same welding conditions and proce- circumferential grooves inch wide, were machined , 
just deep enough to clean up the surface These grooves, 







a 
» dure as in the first series, except for preheating and con 
§ current heating temperatures. 


Pipe sizes and composi- shown in Fig. 11, provided location and satisfactory sur 
s tion were the same as in first series. face for measuring diameters. The diameters wert 
s There were seven pipe samples; one without a weld, measured and recorded at each groove and at the loca 





; one welded at room temperature, one at 500 F.and four tions in each groove where longitudinal specimens wert 
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Fig. 9—Typical Welded Specimens After Testing 
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to be removed later. Next, samples were set up in a 
milling machine and a groove, '/, inch deep and '/2 inch 
wide, was milled the full length. The width of this 
groove was measured and recorded at 7 points. The 
pipes were then split by saw cutting through center of 
longitudinal groove. The width of longitudinal groove 
was measured again at the same 7 locations. 

Each pipe was then cut in halves longitudinally, by 
saw cutting ‘“F’’ in Fig. 11. One-half of each pipe was 
then stress-relief annealed at 1100° F.inafurnace. Two 
longitudinal specimens '/. inch wide were removed by 
saw cutting from each half of each pipe sample as shown 
in Fig. 12. 

Each longitudinal specimen was set up in a jig (Fig. 13) 
and measured at six points to determine the deflection at 





Fig. 12—Welded Pipe Sample Used for Checking Residual Strains 
Showing Sample Completely Machined and Relative Positions of Lor 
tudinal Specimens 





Fig. 13—Longitudinal Specimen from Arc-Welded Pipe Sam; L 
Fig. 1l—Welded Pipe Sample Used for Checking Residual Strains. in dig for Measuring Deformation to Check Residual Strains } 
View Showing Sample with Parts Laid Out and Partly Machined in Foreground Is from Unwelded Pipe and Other Is from 
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each point with reference to its original position as deter 
mined by the original diameter measurements. 

The measurements of deflection of the longitudinal 
specimens are shown in Fig. 14. These measurements 
show the most deflection for the pipe welded at room 
temperature and tested in the ‘‘as-welded’’ condition 
and a decreasing amount as the preheating temperature 
was increased. 

The effect of furnace stress relieving was the greatest 
on specimens welded at room temperature and the least 
on specimens welded at 500° F. 

The trend of results obtained by measuring the move- 
ment of the pipe after cutting through the wall longi 
tudinally is the same as the trend of deflection measure 
ments on the longitudinal specimens. All of the welded 
pipe samples opened up when split longitudinally in the 
‘‘as-welded”’ condition by the following amounts: 


S$17-C-15 0.09 inch open on pipe welded at room temperaturt 

$17-C-14 0.084 300° F 

S17 & 13 0.04 500 F 

317_B-11 0.004 open at one end } on pipe sample 
OO8 closed at other end J without a weld 


rhe results shown in Fig. 15 indicate that the bending 
took place in a relatively short length at the welded joint 
but the measurements were not taken close enough to 
gether to show the distance through which the bending 
took place or the shape of the bend. 

At this point the last three of the seven pipes were 
welded at a preheating and concurrent heating tempera 
ture of 500° F. The length when welded of these thre« 
samples was increased to 30 inches. The only difference 
in machining these three samples, as compared to the 
previous four, was an increase in the number of circum 
ferential grooves for measuring diameters and deflections 
to give more points on the curve to determine the shape 
of the bend. The length of longitudinal test specimens 
was still maintained at 15 inches. 


S-17-B-17 was a duplicate of S17-B-13 with only two longitudinal 
specimens in the ‘‘as-welded”’ condition. 

$17-B-18 was a check on both $17-B-13 and 17 in the “‘as-welded”’ 
condition but with four longitudinal specimens instead of two 

S17-B-19 was the same as $17-B-18 except that the pipe samplk 
was locally stress-relief annealed giving four longitudinal samples 
for that condition 


After splitting the pipe samples longitudinally as pre 
viously described, it was found that they had opened up 
the following amounts 
$17-B-17 0.055 inch open-checked in ‘‘as-welded”’ condition 


$17-B-18 0.06 inch open-checked in ‘‘as-welded’’ condition 
S17-B-19 0.015 inch open-checked after local stress relieving 


The measurements of deflection of the longitudinal 
specimens taken from the seven pipe samples are shown 
in Fig. 15. The six curves shown by dotted lines are the 
same curves shown Fig. 14. The four curves shown in 
solid lines show deflections of the longitudinal strips cut 
from the last three pipe samples welded. These solid 
line curves with the greater number of points show more 
definitely the shape and location of the bending. 

Curves for specimens tested in the ‘‘as-welded”’ condi- 
tion and in the furnace stress-relieved condition are of 
the same general shape. The curve for specimens 
welded at room temperature and tested in the “as 
welded”’ condition show the greatest deflection and the 
sharpest bend. While the three curves for specimens 
welded at 500° F. and tested in the “‘as-welded”’ condi 
tion show some variation in the maximum deflection, 
they have about the same shape and location of bend. 

Curves for specimens welded at both 100° F. and 
500° F. and furnace stress-relief annealed are nearly 


44 
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identical and show less deflection and bend t! 
specimens tested in the ‘‘as-welded”’ conditio: 

The curve for specimens from the welded 
local stress-relieving indicates that stress j; a: 
around the weld has been apparently remov: How. ia 
ever, the shape of the curve indicates that our 7 : 
were not long enough to give a true picture 
condition resulting from the temperature gra 
to local stress-relief annealing 
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STRUCTURAL STEEL WELDING 





By ARTHUR N. KUGLER? 


TRUCTURAL steel welding is an application of 
S icsion welding the growth of which has been a 

logical development. Starting with the early ap- 
plications, under little or no control, which were em- 
ployed because there was no other way to accomplish 
the results, structural fabrication by welding has de- 
veloped steadily until today we have literally thousands 
of welded steel frame structures. The work of the 
AMERICAN WELDING Society, Structural Steel Welding 
Committee in cooperation with the American Institute 
of Steel Construction, the International Acetylene Associ- 
ation and other technical associations and individual 
companies, which work culminated in the “Code for 
Fusion Welding and Gas Cutting in Building Construc- 
tion’’ has been a major factor in this growth and ac- 
ceptance. The personal efforts in the interests of Struc- 
tural Welding of the late Professor Frank P. McKibben, 
past-president of the AMERICAN WELDING SOCIETY 
contributed materially to the early progress. 

Up to July 1933 over 140 cities permitted structural 
steel welding. From that time on the list grew so rap- 
idly that it was impossible to keep it up to date. Shortly 
after this the “City Fathers’’ of New York City gave 
consideration to the revision of the Building Code and 
the inclusion of welding in the new one was one of its 
principal features to which the public press devoted 
much space. After many hearings at which technical 
experts testified, the new code, permitting the use 
of welding in structural fabrication and erection was 
adopted in July 1937 and became effective January 1, 
1938. New York City was not the first to adopt welding 


* Presented at Annual Meeting, A. W.S., Detroit, Mich., Oct. 16 to 21, 1938. 
t Engineer, Applied Engineering Department, Air Reduction Sales Co. 








Fig. l—Kensington House. Steel Erected to 11th Floor 


. Queens and one in the Boro of Bronx. 


in New York City 


but being the largest city in the United States its decision 
influenced many smaller cities and the number of munici- 
palities permitting welding has grown remarkably this 
year. Federal and State engineering offices have taken 
renewed interest in the subject. In short, structural 
steel welding is coming into its own. Our own fellow 
member, Mr. Gilbert D. Fish, Chairman of the AMERI- 
CAN WELDING Society, Structural Steel Welding Com- 
mittee is responsible for many of the welded structures 
erected to date. It is he who has designed the welded 
connections on the “‘all welded’’ buildings built in New 
York City. 

Since the first of the year five all welded steel frame 
buildings have been erected in New York City with a 
steel tonnage of over 2400 tons. In addition, five build- 
ings at the World’s Fair and one church have been shop 
welded and field bolted. The first of these buildings, 
Kensington House located at 20th Street and Seventh 
Avenue was started March 30, 1938 and was ready for 
occupancy about September Ist. It is a fourteen story 
apartment building involving over 720 tons of steel both 
shop and field welded. Figure 1 shows the steel frame 
of this building completely erected. 

The connecting materials amounted to 63,507 pounds 
or 31*/, tons. The welding involved a total of about 
11,870 feet of all sizes and includes both shop and field 
welding. The amounts of shop and field welding by the 
various sizes are given below. 








SHOP WELDING 


pS SSE Pere ee ee 3590 feet 
$/,,-inch fillet welds......... ....... 3309 feet 
3/s-inch fillet welds.......... 1274 feet 

TotraL- —Shop Welding 8173 feet 


FIELD WELDING 


PS re ra 
5/,s-inch fillet welds.............. 


2066 feet 
1266 feet 








3/,-inch fillet welds............... 339 feet 

SN  * re 26 feet 
Totrat—Field Welding........ 3697 feet 
TOTAL ALL WELDING......... 11,870 feet 

Shop welding........ 8173 feet .... 69% 

Field welding........ 3697 feet .... 31% 

Total welding....... 11,870 feet .... 100% 








In rapid succession three public school buildings were 
completely welded each of which involved more than 400 
tons of steel. Two of these schools were in the Boro of 
These school 


- buildings, covering a large ground area, are three stories 
high with a roof playground. During September a 
seven-story addition to a New York Telephone Company 
exchange was started. This building involves about 450 
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Fig. 2—Angle Seat Connection with Clip Angle at Top 


tons of steel. The six shop welded, field bolted struc- 
tures represent a total of about-1700 tons. Thus, in the 
short space of nine months 4135 tons of structural steel 
have been welded in New York City—and it should be 
remembered that construction work in general is at a low 
level. 

The new building code of the city of New York per- 
mits the use of welding along with the older standard 
methods of construction, riveting and bolting. The 
code stipulates that the design shall be made by an 
engineer versed in the art of structural steel welding de- 
sign. It further requires that each welding operator 
pass qualification tests to demonstrate his ability to weld 
in the various positions. These qualification tests fol- 
low closely those given in the AMERICAN WELDING 
Society Cope. Each operator pays for his own test 
and is qualified for a period of one year, after which time 
he must take a simple retest. Each operator is re- 
quired to make two specimens in -the flat, vertical 
and overhead positions, depending on whether or not 
he will weld in these positions in the field. These test 
specimens consist of two bars, */, inch thick by 3 inches 
wide by approximately 9 inches long, spaced '/: inch 
apart across the 3 inch width and then joined above and 
below by two splice plates 3 inches wide by */s inch thick 
by 4'/2 inches long. Fillet welds are made across 
the 3-inch end of these splice plates on each side. 


The Board of Standards and Appeals issues the rules 
governing these qualifications tests and the following 
results are required of the test specimens: 

For filler metals, Grades 2, 4, 10 or 15, it is required 
that the ultimate tensile strength shall be not less than 
SO kips (kip = 1000 Ib.); for filler metal of Grades 20, 
3U or 40, a minimum of 67 kips is required. However, 
in view of a requirement for filler metals of Grade 10 or 
better to be used on structural steel welding, it means 
that only shielded arc electrodes can be used on the 
qualification test and, therefore, all test pieces must de- 
velop the value of 80 kips. The Department of Hous- 
ing & Building has a Board of Examiners for Welders 
appointed from its own staff and these men conduct the 
welding examination and witness the testing of the speci- 
mens and provide the certifications for the welders. 
Each operator must be an American citizen and show 
evidence of several years previous welding experience 
in either structural steel, pressure vessel or machinery 
fabrication welding. 

The Code further requires that the welding be sub- 
jected to competent supervision and inspection. In 
general for this purpose, consulting engineers have been 
retained to insure that the welding is placed where it 
should be and the proper dimensions of welds are main- 
tained. One further requirement is placed upon struc 
tural steel welding in the city of New York and that is 
that only approved electrodes be employed in the weld 
ing of structures. The responsibility for testing and 
approving electrodes is lodged with the Board of Stand- 
ards and Appeals, which board through its rules requires 
that all electrodes conform to the American Society for 
Testing Materials’ Specification A205-37T. These speci- 
fications are the filler metal specifications of the AMERI- 
CAN WELDING Society which have been revised and 
brought up to date by a joint committee of the two 
societies. The Board of Standards and Appeals is re- 
quiring each manufacturer to submit his rods to the test 
prescribed in the specification in the presence of a mem- 
ber of their department. Rods which satisfy the re- 
quirements of Grade 10 or better are acceptable for 
structural steel welding in New York City, which 
means that only shielded are electrodes are permissible. 
Grade 10 requires that the 0.505 inch all-weld-metal 

tensile test specimen develop 60,000 psi and 20% elonga- 





Fig. 3—Illustrating Several Seat Angle 
Connections. Operator Welding Column 
Connection 
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Fig. 4—Seat Connection Fabricated of 
Half an I Beam 


STRUCTURAL STEEL WELDING 


Fig. 5—Half I Beam Connections Used on 
Outside Channel 








tion in 2 inches in the non-stress relieved condition. 

On the first all-welded building constructed in New 
York City, it was indeed fortunate that the contractor 
erecting and welding these frames, had had previous 
experience in structural steel welding. It was, there- 
fore, possible to proceed with the utmost safety and speed 
and secure reliable data and information on this new 
procedure. The first building to be erected was the 
14-story apartment house and being of such a large size, 
wind-bracing was a necessary consideration. There- 
fore, seat connections were used almost exclusively on this 
building. Seat connections were of the two general 
types, namely, a simple angle seat for the smaller end 
reactions and for the heavier reactions, a ‘“T’’ connection 
made from half an I beam. At the top flange of these 
seat connections was welded a clip angle for stiffness. 
Typical seat connections are shown in Figs. 2, 3, 4 and 5. 

The seat angles and the “T”’ section seats were welded 
to the columns in the shop. 

The next three buildings to be erected were public 
school structures, only three stories high, equipped with 
the roof playgrounds. On these web connections were 
used almost exclusively. See Figs. 6 and 7. However, 
on these buildings they did provide for future additions 
by welding on seat connections in the form of half an I 
beam. Column connections were made by means of a 
bearing plate between the various column sections as 
shown in Figs. 8 and 9. These plates were shop-welded 
to the top of the column section and the adjoining upper 
column was provided with small clip angles for erection 
bolting. When the column was bolted in place and made 
true, then the welder merely deposited sufficient fillet 
welding around the flanges to maintain the column in po- 
sition. First floor columns were provided with angles 
welded to the web or flanges in the shop. Holes were 
drilled in the outstanding leg to receive the foundation 
bolts. See Fig. 10. 

On the seven-story telephone building, a somewhat 
different method of providing lateral stiffness was em- 
ployed. Here, instead of the clip angle used earlier, a 
plate was employed welded to the top flange of the beam 
and welded continuously around the edge adjoining the 
column. This, of course, provides a more rigid connec- 
tion than that provided for by the clip angle. The 
welding crew required for this work varies with the size 
of job. The 14-story apartment building is perhaps 


Fig. a of Welding a Column 
° 


mnection 
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Fig. 9—Making a Column Connection. 
Note Also Seat Angle Connections 


Fig. 6—Welding Operator 
Making Web Connection 


Fig. 7—Welding a Web 


Connection 


the best example to quote from point of view of labor 
set-up. There were six union steel worker welders em- 
ployed on this work at a rate of $1.92'/. per hour. One 
helper was provided, whose function was to keep the 


Fig. 10—TIllustrating Method of Connect- 
ing Columns to Foundation 
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welders supplied with electrodes and also act as waterboy. 
The helper received $1.25 per hour. In addition, a sta- 
tionary engineer was required to look after the gas en- 
gines and see that they were properly oiled and had suf- 
ficient gasoline. This man’s rate was $1.75 per hour. 
This constituted the electric welding crew for this job, 
involving 720 tons of steel. Obviously, there were 
other collateral labor and supervision necessary. How- 
ever, this gives some idea of the direct labor necessary 
in welding. j 
A careful study was made of production on this job 
for the purpose of providing some fundamental data for 
cost estimating. The average daily production of these 
six welders was 7'/: linear feet of equivalent quarter- 
inch per man hour. The term “equivalent quarter inch 
fillet welds’ is used inasmuch as several different sizes 
of welds were encountered such as '/, inch, °/;5 inch, */s 
inch and '/; inch welds. To provide a common denomi- 
nator for estimating purposes, these were expressed in 
terms of the equivalent amount of '/,-inch fillet welds. 
The following cost analysis gives the actual welding cost 
per foot of weld completed but does not include overhead, 
supervision, insurance, profit and incidentals. 





Structural Steel Welding Cost Analysis 
Welding with Gasoline Engine Driven Machines 








LABOR (per hour) 


1—Welding operator.................. $1.925 

1/-—Stationary engineer ('/, of $1.75)... . 292 

1/s—Helper (1/5 of $1.20).............. 20 
NS I re Oe eee $2.417 


MATERIAL (per hour) 
Gasoline (assume 2.0 gals. per hour at 


EE een ae $0.27 
Oil (arbitrarily assumed at 3¢ per hour).. . .03 
Electrodes (at 7.5 ft. per hour about 
1*/, Ibs. consumed at 10¢ per Ib.)....... 175 
Sub-total—Material..................... $0.475 
ToTaL—Lapor & MATERIAL (per hour)........ , $2.892 
gy Be ee 7.5 ft. 
Cost PER Foot oF EQuIVALENT !/,-INCH FILLE? 
WELD 
= SRS re Ne Sa $0. 386 
i tt 








RESISTANCE WELDER 


Six 300-ampere gasoline engine powered welding ma- 
chines were employed. The gasoline consumption will 
be between 1.5 and 2.0 gallons per hour depending on the 
work factor. 

From this analysis it will be seen that material con- 
stitutes but 16'/2% of the total cost, while labor amounts 
to 83'/2%. On large jobs using a number of gasoline 
engine machines the wisdom of employing a stationary 
engineer to operate them is apparent. On smaller jobs 
with fewer machines doubtless it would be more eco- 
nomical to dispense with the engine operator if labor 
conditions permitted. On the first four jobs no less 
than four machines were used and the stationary engi- 
neer was employed. 

The owner of the first all-welded building, the 14-story 
apartment house has reported a net saving to him of 
$5000 made possible by welding. Further, in the erec- 
tion of the elevators it was reported by the installation 
men that due to greater rigidity and improved alignmentof 
the structure it was possible for them to install the rails 
more rapidly, with less shimming and consequently better 
alignment. 

Thus, has structural steel welding been introduced 
in the City of New York. That its use will grow is ad- 
mitted by all who have observed these first few jobs. 
Its inherent advantages such as noise elimination, re- 
duction in weight with equal capacity for load, greater 
freedom for the designer and fabricator, ease and sim- 
plicity with which alterations and additions may be made 
and many others insure the continued growth of this 
construction procedure. 

The general public and the press are primarily inter- 
ested in the elimination of the noise of riveting. That 
this is a very important factor was brought out when the 
news reels took pictures of Kensington House. To illus- 
trate this advantage sound movies were taken on a 
riveted structure and compared with those on the welded 
building. 

An additional advantage for structural steel welding 
design has recently been advanced. On structures such 
as highway bridges which are not encased in masonry we 
are inclined to look on the steel frame as lacking artistic 
lines. This is particularly so when rivets are used. It 
is, therefore, somewhat of a novelty to record here that a 
welded highway bridge design is being prepared in order 
to obtain a structure of pleasing lines. 


MANUFACTURERS 





Seam Welder Specifications 


1. There will be three sizes of standard machines: 


Light: 50 and 75 kva. 
Medium: 100, 150, 200 kva. 
Heavy: 250, 300, 400 kva. 
2. Standard drive arrangements as follows, each applicable to all 
ratings: 
. Circular upper or lower gear 
. Circular upper or lower knurl 
. Circular double knurl 
. Longitudinal upper or lower gear 
Longitudinal upper or lower knurl 
. Longitudinal double knurl 
. Universal upper gear 
. Universal upper knurl 


Asa ON Whe 


Specifications 


Standard throat depths shall be as follows (-in.) 


w 


Light 18 24 30 36 
Medium 18 24 30 36 42 48 
Heavy 24 30 36 42 48 


4. All machines will be equipped with combination foot valve and 
limit switch and connected in series with pressure switch in air 
cylinder. Solenoid valves not standard equipment. 

All air operated machines are to be complete with air line 

lubricator, regulator and air gage. 

6. All machines will be completely provided with external water 
cooling tubes and water pan. 

7. All machines will be provided with one each upper and lowe: 
roll, as tabulated in par. 9, except that when extra arms are 
furnished one roll will be furnished with each extra arm. 

8. Drive will be by means of constant speed sleeve bearing motor, 
through vari-speed pulley. 


ue 
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9 Light Medium Heavy 
1. Stroke—min. and max. 2-3 2-3 2-3 
2. Max. roll diam. 7 8 10 
3. Max. roll thickness 3/4 1 11/, 
4. Max. pressure @ 80 lb. 
air 1005 2280 3078 
5. Projected bearing area 
(+10%) 
6. Motor Hp. (constant 
speed) 3/4 ] 1!/, 


NOTES: 
1. Working stroke for both new and worn out welding wheels. 
4. In addition to weight of head, cylinders to produce pressures 
less than that shown are optional. 
5. Projected bearing area is journal diameter times length in 


sq. in. 
Spot Welder Specifications 
Max. 
Base Listed 
Horn Horn Horn Point 
Rated Length Length Size Holder 
Kva. Type Taps In. In. In. In. 
10 Manual 4 6 18 2 l 
Small 
15 Manual 4 6 24 2 l 
20 Manual 6 s 30 21/4 1 
20 Air 6 & 30 2'/, l 
20 Motor 6 . 30 21/, ] 
Medium 
30 Manual 6 8 36 21/, l 
30 Air 6 8 36 21/, ] 
30 Motor 6 & 36 21/, ] 
40 Manual 8 12 42 21/, 11/, 
40 Air & 12 42 21/2 1'/, 
40 Motor & 12 42 21/, 1!/, 
Large 
50 Manual s 12 42 21/4 1!/, 
50 Air & 12 42 21/4 1!/, 
50 Motor 8 12 42 21/, 11/, 


Standard machines include the following equipment: 


(A) Water-cooled points and point holders of any standard type 
and in sizes listed above. 


(B) Contactors are included with all machines of the following 


ratings: 
Kva. 220 V. Kva. 220 V. Kva. 220 V. 
10 50 amps. 20 100 amps. 40 100 amps. 
15 50 amps. 30 =©100 amps. 50 =150 amps. 


Contactors may be mechanically operated or of the standard 
magnetic type. 

Welding Pressures: The following maximum pressures are stand- 
ard, on base throat depth, with decreasing pressure as throat 
depth is increased. In all cases pressure is measured at the 
welding tips. 

Small—500 lb. @ 6 inch throat: Medium—1000 Ib. @ 8 inch 
throat: Large—1000 Ib. @ 12 inch throat. 


Above pressures apply to both manually and motor operated 


Light Duty Press Welder Specificati 


Max. 
Kva. Throat Type Pressure Specifications 
30 12 Air 1575 Light duty press welders are of the 
30 18 Air 1275 lower HORN type. Horns may 
30 24 Air 1275 be mounted on face plates witha 
30 30 Air 1000 maximum vertical adjustment 


of 12 inches; or may be of the 


30 12 Mech. 1000 column type with swinging ad- 
30 18 Mech. 1000 justment in addition to verti- 
30 24 Mech. 1000 cal adjustment. Upper and 
30 30 Mech. 1000 lower horns to be 2!/2 inches and 


2%/, inches diameter, respec- 


40 12 Air 1575 tively, with any standard 1!/, in. 


40 18 Air 1275 water cooled points and holders. 

40 24 Air 1275 

40 30 Air 1000 Machines of 24-inch throat depth 
and over include adjustable 

40 12 Mech. 1000 lower horn brace. 

40 18 Mech. 1000 

40 24 Mech. 1000 All press welders are provided with 

40 30 Mech. 1000 all equipment necessary for com- 
plete and proper operation with 

50 12 Air 1575 the exception of (1) welding 

50 18 Air 1275 contactor, (2) timer (if required 

50 24 Air 1275 or used), (3) special control ap- 

50 30 Air 1000 paratus. We recommend the use 


of two pole contactors. 


50 12 Mech. 1000 

50 18 Mech. 1000 Airoperated machinesare equipped 
50 24 Mech. 1000 with air pressure gage, pressure 
50 30 Mech. 1000 regulator, air line lubricator, and 


are provided with (1) solenoid 


75 12 Air 1575 valve, foot switch and pressure 
75 18 Air 1275 switch, or (2) foot valve, limit 
75 24 Air 1275 switch and pressure switch. Air 
75 30 Air 1000 reservoirs are not included. 

75 12 Mech. 1000 Motor operated machines are com- 
75 18 Mech. 1000 plete with (1) constant speed 
75 24 Mech. 1000 motor, (2) motor starter, (3) 
75 30 Mech. 1000 variable speed drive. 


Regulators—heat or current 
control have a maximum of 
16 steps. 


Mechanically operated machines, 
whether of the direct cam or cam 
and toggle type have springs as 
the source of pressure. 





Medium Duty Press Welder Specifications 


Max. 
Kva. Throat Type Pressure Specifications 
75 12 Air 4000 All press welders are provided with 
75 18 Air 3000 all equipment necessary for com- 
75 24 Air 2000 plete and proper operation with 
75 30 Air 2200 the exception of (1) welding 


contactor, (2) timer (if required 


75 12 Mech. 2500 or used), (3) special control ap- 
75 18 Mech. 2500 paratus. We recommend the use 
75 24 Mech. 2500 of two pole contactors. 

75 30 Mech. 2500 


Air operated machines are equipped 


100 12 Air 4000 with air pressure gage, pressure 
100 i8 Air 3000 regulator, air line lubricator, and 
100 24 Air 3000 are provided with (1) solenoid 
100 30 Air 2200 valve, foot switch and pressure 

switch, or (2) foot valve, limit 
100 12 Mech. 2500 switch and pressure switch. Air 








machines. Air operated machines may be provided with a. aa a poe reservoirs are not included. 
cylinders of such size that the above pressures will not be ex- ) ‘ ecu. 500 ° E 
iia . - 100 30 Mech. 2500 Press welders provided with knees 
ceeded by more than 50%. : ; 
, ' E have terminals suitable for 
Manually operated machines are provided with pass-through 125 12 Air 4000 mounting dies, but dies, die 
switches which may operate directly in the primary circuit or 125 18 Air 3000 holders and horns are not stand- 
be used to actuate magnetic comtactors. 125 24 Air 3000 ard. Motor operated machines 
Timers, where and if used, are not included. 125 30 Air 2200 are complete with (a) constant 
Air operated machines include either foot valve and limit switch speed motor, (6) motor starter, 
or solenoid valve and foot switch. 125 12 Mech. 2500 (c) variable speed drive. 
ir line lubricator, pressure : umece ’ e Sea: 18 Mech. 2500 
Air line ul oe Or, pressure gage, pressure regulator and pressure 125 24 Meth. 2500 Mechanically operated machines, 
switch (if used) are standard. , ‘ , - 
p . F : .125 30 Mech. 2500 whether of the direct cam or cam 
Motor driven machines include motor, motor starter and variable * and toggle type have springs as 
speed pulley. : the source of pressure. 
Lower horn is provided with a vertical adjustment not to exceed Regulators—heat or current con- 
12 inches. trol has a maximum of 16 steps. 
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Heavy Duty Press Welder Specifications 
Max. 


Kva. Throat Type Pressure Specifications 

150 12 Air 6300 All press welders are provided with 
150 18 Air 6300 all equipment necessary for com- 
150 24 Air 5100 plete and proper operation with 
150 30 Air 5100 the exception of (1) welding 


contactor, (2) timer (if required 
150 12 Mech. 5000 or used), (3) special control 
150 18 Mech. 5000 apparatus. 
150 24 Mech. 5000 
150 30 Mech. 5000 Airoperated machinesare equipped 
with air pressure gage, pressure 


200 12 Air 6300 regulator, air line lubricator, and 
200 18 Air 6300 are provided with (1) solenoid 
200 24 Air 5100 valve, foot switch and pressure 
200 30 Air 5100 switch, or (2) foot valve, limit 


switch and pressure switch. Air 
200 12 Mech. 5000 reservoirs are not included. 
200 18 Mech. 45000 
200 24 Mech. 5000 Press welders provided with knees 
200 30 Mech. 5000 have terminals suitable for 
mounting dies, but dies, die 


250 12 Air 9100 holders and horns are not stand- 
250 18 Air 6300 ard. Motor operated machines 
250 24 Air 6300 are complete with (1) constant 
250 30 Air 5100 speed motor (2) motor starter, 


(3) variable speed drive. 
250 12 Mech. 5000 
250 18 Mech. 5000 # Mechanically operated machines, 
250 24 Mech. 5000 whether of the direct cam or cam 
250 30 Mech. 5000 and toggle type have springs as 
the source of pressure. 


Regulators—heat or current con- 
trol have a maximum of 16 steps 


Welded Barge Withstands 


Hurricane Collision 


The 80 mile tropical hurricane that recently scattered 
death and destruction along the North Atlantic Seaboard 
created in its fury, a number of marine accidents un- 
precedented in those waters. Many ships of all sizes 
were thrown up on land, piled on wrecked wharves and 
several were lost through sinking. 

Wind and water raged even in sheltered New York 
Harbor. On the afternoon of September 2Ist, the 
freighter Fairfield (2848 gross tons) tied up at 55th Street 
Pier, Bush Terminal, parted its mooring lines and charged 





All-Welded x Following Three Hour ne Sv Freighter FAIR- 
FIELD During New York Hurricane. In Spite of Dentr. Barge Took No 
Water and Lost No ° 


Interior Framing and Plates of All-Welded Barge Following Hurricane 
Collision with Freighter FAIRFIELD. In — of Deep Dent Made in 


Hull, Major Welds Held and No 


ater Was Taken 


with devastating force across the slip. A ship of this size 
on the loose is a major problem in anybody's water. The 
Fairfield, with no crew on board, riding high and light, 
was an unusual menace. 

Tied against the slip bulkhead, directly in the path 
of the helpless Fairfield, was the Cleary Bros. coal barge 
Andrew J. Gonnoud, which had been unloading at the 
Kings County Light & Power Company’s pier when the 
storm caused operations to stop at 2:00 P.M. Driven 
by the wind velocity and the surging water, the Fairfield 
struck the Gonnoud full force on the starboard side aft, 
with her sharp bow end. 

The Gonnoud is a steel barge, of all-welded construc 
tion, one of several recently built by Dravo Corporation 
and placed in New York Harbor service. She withstood 
the first impact, but the Fairfield, drawn back with the 
water, soon came riding in for a second collision. 

Harbor operators, hearing of the situation, watched 
the battle with eager interest. If the Gonnoud sank, 
the coke unloading dock of the Kings County Light & 
Power Company would have been bottled up. Through 
the long afternoon the Fairfield pounded recoiled and 
pounded again. At least thirty-eight times she struck 
the Gonnoud, wedging the barge between the slip bulk- 
head and her cleaving steel prow. At one point, the 
steel side of the Gonnoud was hammered inward about 
10 inches. 

When the Fairfield finally was brought under con- 
trol at 5:00 P.M. the Gonnoud was dented and battered 
on both sides, but she had not opened or shipped any 
water whatever. One blow had landed squarely on a 
vertical weld which held in spite of the terrific force and 
weight. Operators agreed that a wooden barge would 
have been ripped open and sunk, her load spilled on the 
harbor bottom. The Gonnoud was able to finish un- 
loading and was then taken to a repair dock for survey. 
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WELDING BRONZE AND OTHER 





By H. D. LANTERMAN? 


HE welding of bronze and many other non-ferrous 

alloys is today an accepted fact in all industry. 

Articles in trade journals and welding magazines 
constantly call attention to instances where non-ferrous 
equipment has been fabricated or repaired by welding. 
Bronze-welding is daily saving literally thousands of 
dollars through the prevention of costly replacements 
and even more costly plant shutdowns. The use of 
welding has been responsible for a great reduction in 
spare-part inventories. 

Initial developments in the welding of these non- 
ferrous alloys were confined largely to the attainment of a 
weld metal which would satisfy strength and ductility 
requirements. In those days the welding supervisor’s 
job was a comparatively easy one. Today, however, he 
is called upon to produce welds in non-ferrous alloys 
which will be similar to these alloys or superior to them 
in many other characteristics. One of the most impor- 
tant problems facing him is the development of welds to 
resist corrosion. 

A pamphlet published in October 1936, by Chemical 
and Metallurgical Engineering lists seventy-six copper 
and copper base alloys and indicates that in accordance 
with the manufacturers’ recommendations at least 
forty-three of these can satisfactorily be fabricated by 
welding. This list does not include the alloys of nickel, 


* Presented at 19th Annual Meeting, AMERICAN WeLDING Society, Detroit 
Oct. 16 to 21, 1938 


t Carbide and Carbon Chemicals Corporation, South Charleston, West 
Virginia. 


Fig. 1—Specially Constructed Welding Tables in the Foreground of This 
Model Welding Shop Are Used for the Fabrication of Copper, Aluminum 
and Other Non-Ferrous Alloy Piping 








Fig. 2—Several Pieces of Non-Ferrous Piping on Which Fabrication Has 
Been Completed 
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Non-Ferrous Alloy Piping 





Fig. 3A Van Stone Tr Is Made in This 4-Inch Copper Pipe by Oxy- 
acetylene Heating the End and Then Beating the Edges Back Against the 
Steel Back-Up Flange 


lead, silver, tantalum and the noble metals. Many 
additional alloys have undoubtedly been developed 
since this pamphlet was published. 

The welding supervisor either in a modern fabricating 
shop or in the maintenance department of any large in- 
dustrial plant may from time to time be called upon to 
weld any or all of these modern alloys. The welds 
made by the men under his supervision must satisfy not 
only tensile, compressive, ductility, impact and similar 
physical tests, but may also be required to stand up 
under extremely severe corrosion experience. Many 
of these new non-ferrous alloys have been developed to 
meet the growing demand of the chemical industry for 
materials to withstand the corrosive effect of modern 
chemicals. When it is considered that the welding 
supervisor in the construction or maintenance depart- 
ments of this industry must develop procedure controls 
for welded products that will resist the corrosive effect 
of modern chemicals as well as or better than do the 
alloys themselves, it is apparent that his job requires 
unusual qualifications. 

The job is, however, by no means impossible. It does 
not necessarily require a metallurgical engineer. It 
does require a man who has a working knowledge of what 
happens to metals and alloys when subjected to the 
intense heat of the welding blowpipe. The manufactur- 
ers of these alloys and the service engineers of the manu- 
facturers of welding equipment and supplies stand ready 
and anxious.to lend every aid to the welding supervisor. 
The various trade journals and welding magazines con- 
tain a wealth of valuable information. The funda- 
mental principles of welding combined with past ex- 
perience form a background on which to build procedure 
controls for each new welding problem encountered. 
Standard procedure controls are available for many 
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Fig. 4—Close-Up View of Several Pieces of Non-Ferrous Piping on Which 
Fabrication Has Been Completed 


applications. These have been tested by time and found 
to be satisfactory. Of necessity, however, these pub- 
lished procedure controls are frequently so broad that 
they cover general requirements only. In the final 
analysis each welding supervisor must develop his own 
procedure control to exacting details required for each 
particular alloy and corrosion problem. Too much stress 
cannot be laid upon the fact that a very slight deviation 
in the parent metal, the weld metal, or the corrosion re- 
quirements to be met may spell the difference between 
success or failure. Wherever possible and wherever 
time permits, sample welds should be made and subjected 
to actual experience tests. Where actual experience tests 
are not possible because of time limitations, accelerated 
tests will often indicate whether the weld may be ex- 
pected to be satisfactory or not. 

In a recent installation of welded piping fabricated 
under the writer’s supervision, stainless steel pipe was re- 
quired to be welded to withstand the action of acetic acid. 
Several sample welds were made by different operators 
and the welds were subjected to immersion in boiling ace- 
tic acid for a specified period of time. The results indi- 


cated that both the pipe and the weld metal would be 
satisfactory for a service of approximately twenty years. 
Fortunately it was discovered before these tests had 
proceeded too far that not only would the welds be sub- 
jected to boiling acetic acid but that an unusually large 
quantity of oxygen would be present due to aeration. 
The welds were retested in boiling aerated acetic acid 
and it was found that due to the aeration, the probable 
length of life had been reduced from twenty years to 
two years. Further changes in the procedure control— 
the introduction of stabilizing elements in both the 
stainless steel and the stainless steel welding rod—te- 
sulted in an improved weld with an expected length of 
satisfactory service of at least four years. The piping 
for this unit has been in continuous service for five years 
and all welds are still satisfactory. Failure to have 
recognized that this piping would be subjected to the 
aeration phase of the process would undoubtedly have re- 
sulted in a procedure control which would have pro- 
duced welds far below the standard ultimately reached. 
This experience emphasizes the importance of making 
a careful study of all factors entering into each welding 
problem. 

The above steps are aimed to secure a weld metal 
which is as nearly perfect as is possible for the service 
to which it is to be subjected. When the welding 
supervisor has developed such a procedure control, how- 
ever, his job is only well started. Costs count whether 
in new construction or in maintenarice welding, and this 
phase must receive thorough consideration. One of the 
first questions the welding supervisor must ask himself 
is how much he can economically spend to “tool up” 
for any particular job. This may include the welding 
shop itself, cost of welding supplies, the method of con- 
veying the materials in and out of the shop, the type of 
welding tables and apparatus used and many other 
items. 





Figs. 5 and 6—Close-Up Views of Several Pieces of Non-Ferrous Piping on Which Fabrication Has Been Completed 








1938 BOUND VOLUME 


Bound Volumes of the JOURNAL of the Society for the year 1938 will be avail- 
able shortly with imitation black leather covers. 
tion on the latest developments in welding. Also contains Subject and Authors’ 
Index. Price, $5.00 plus postage to members; $6.50 to non-members. 


Contains a wealth of informa- 





WELDING NON-FERROUS ALLOY PIPING 











ACTIVITIES— 


INTERNATIONAL ACETYLENE AS- 
SOCIATION TO MEET IN 
HOUSTON 


The 39th Convention of the Interna 
tional Acetylene Association is to be held 
in Houston, Texas on March 8, 9 and 10, 
1939. Headquarters will be at the Rice 
Hotel. 

In announcing the unanimous decision 
of the Officers and Directors, the Secretary 
of the Association referred to the splendid 
convention of the Association in Birming- 
ham last year—the first in the South— 
also to the increasingly numerous requests 
and invitations that have been received 
by the Association during recent years to 
visit the great Southwest. 

An interesting technical program, cover- 
ing the most important developments in 
the application of the oxyacetylene process 
of welding and cutting is in preparation. 
Announcements of subjects and speakers 
are to be made at an early date. 


METALS AND ALLOYS 


The reguiar subscription to Metals and 
Alloys has been reduced from $3.00 per 
year to $2.00 per year with a two-year 
price of $3.00. 

The AMERICAN WELDING Society has 
made arrangements to supply its members 
with subscriptions at $1.00 per year pro- 
viding five or more members order sub- 
scriptions at the same time. Those who 
wish to take advantage of this offer by 
forming a group of five or more should 
send their money and orders to Mr. John 
Zellner, Circulation Manager, Metals and 
Alloys, c/o Reinhold Publishing Corp., 
330 West 42nd Street, New York, N. Y. 


WELDING SCHOOL OF 
PITTSBURGH 


The Welding School of Pittsburgh was 
organized for the purpose of providing a 
place where ambitious young men would 
learn the fundamentals of good welding 
practice and to develop the operating 
ability which would qualify them to weld 
on the widest variety of work possible. 
The school is devoted entirely to teaching 
of welding. 

All courses cover a minimum of a hun- 
dred hours. One of the outstanding fea- 
tures of the school is that if they find a 
student is not welding-minded at the end 
of twenty-five hours, they tell him so and 
charge him only for the twenty-five hours 
and not for the full course. 


Related Events 


WELDING CLINIC 


The Sixth Annual Welding Clinic was 
held by the Weldrite Company and 
Prest-O-Lite Service, Inc., Long Island 
City on October 27th. From 2 P.M. 
to midnight there were interesting ex- 
hibits, demonstrations and talks. These 
exhibits included use of liquid gases, 
fluxes in gas line, pipe welding, production 
welding, heavy cutting demonstrations, 
maintenance welding, underwater cutting 
and the welding of ferrous stainless steels 
and non-ferrous metals. Over a thousand 
people attended. 


WELDING CATALOG 


Air Reduction Sales Co., 60 East 42 
Street, New York City, has announced 
the publication of two new catalogs 
(price lists separate), covering it’s entire 
line of Airco welding and cutting apparatus 
and supplies. 

Catalog 22, which contains 32 profusely 
illustrated pages, depicts hand welding and 
cutting torches and tips, pressure regu- 
lators, fluxes, rods and other supplies. 

Catalog 21 is designed to assist the large 
user of oxyacetylene equipment and elec- 
tric arc welding machines. It contains 
64 pages which show, in addition to those 
items in Catalog 22, additional informa- 
tion dealing with acetylene generators, in- 
dustrial gases and oxyacetylene machines 


LECTURE COURSE 


The Institute of Technology of the 
University of Minnesota in cooperation 
with the Northwest Chapter of the 
AMERICAN WELDING Society plans to 
conduct an advanced course in welding 
problems at its Continuation Study Center 
which will involve design, metallurgy and 
metallography, testing and inspection 
stress analysis, economics, etc. The dates 
set for this course are February 9, 10, 11, 
12, 1939. It is intended that this course 
should meet the needs of engineers who 
desire knowledge in the latest develop 
ments in welding. Since only the theo- 
retical aspects of welding will be dis- 
cussed, this course will not appeal to the 
average welding operator. Nationally 
known authorities as well as members of 
the faculty will discuss the various prob- 
lems with different interest groups, the 
members of which shall be furnished pre- 
prints of the addresses prior to the meet- 
ings. Rooms and meals are available at 
the Center to accommodate those who 
desire to stay on the campus throughout 
the course at a rate of $2.50 perday. The 


54 


fee for the course including preprints will 
not be over $10.00. Registration must 
be made not later than January 15, 1939 
Further information relative to this 
course may be obtained from Professor 
Charles A. Koepke or Professor Thomas 
P. Hughes of the Mechanical Engineering 
Department, University of Minnesota, 
Institute of Technology, Minneapolis 


WILDER A. CHAPMAN 


Mr. Wilder A. Chapman has been ap- 
pointed Manager of Laboratories for 
Robert W. Hunt Company, Engineers, 
with headquarters in Chicago 





Turner C. Smith 


OUR SECOND VICE-PRESIDENT 


Turner C. Smith of General Petroleum 
Corporation, Los Angeles, Calif. is Struc- 
tural Engineer in the general engineering 
staff of the General Petroleum Corporation, 
and is chairman of its engineering com- 
mittee on oil storage tanks. He is also a 
member of its committees on unfired 
pressure vessels and valves for oil field, 
pipe line and refinery services. 

He has been an active member of the 
AMERICAN WELDING Society for more 
than a decade, and has served as chair- 
man of the Los Angeles Section, and as 
vice-president of the Pacific Coast Divi- 
sion. He is also a member of the A. S. A., 
the Pacific Coast Building Officials’ 
Conference and the Structural Engineers’ 
Association of Southern California. 


sy 


—~ 


a\ 





vill 
ist 
39. 
his 
Or 
as 
ng 








WELDED HOSPITAL BUILDING 


The entire steel frame on the new State 
Cancer Hospital now under construction 
in Buffalo, N. Y., is being welded by the 
Universal Metal Welding Co. of that city 
who specialize in structural welding of 
all types and are well equipped to do weld- 
ing regardless of place having ten portable 
gasoline driven welding machines. 





The welding on this building which is 
approximately 148 feet x 105 feet five 
stories high is almost complettd and has 
taken about fourteen days with five port- 
able welding machines welding continu- 
ously eight hours per day. Mr. J. H. 
Mason was superintendent of the welding 
on this job. There was approximately 
1150 Ib. of welding electrodes used on this 
job and all welding was inspected by the 
Pittsburgh Testing Laboratory of Buffalo. 


COMPLETE STEEL WORK ON 
SCHENECTADY’S EIGHTH WELDED 
BUILDING 


The steel framework for the New 
York Power & Light Company building, 
Schenectady, N. Y., has been completed 
and brick work has been started. This 
structure marks the eighth building in 
Schenectady to have an all-welded steel 
frame. The seventh building, an addition 
to the Ellis Hospital, is rapidly nearing 
completion. A new state armory, like- 
wise of welded-steel construction, was 
finished earlier this year, 





Welding operations on the New York 
Power & Light building were carried on 
by Clauson Iron Co., Inc., Albany, N. Y. 


CRANE COMPANY LABORATORY 


Research work which goes on behind the 
scenes in the plant of a large manufac- 
turer of valves, fittings, plumbing and 
heating equipment and pumps was re- 
vealed at an Open House held by Crane 
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Co., at its Chicago Works in the middle of 
November. The occasion was inspired by 
a notable expansion in the Crane research 
and engineering program. 

Although research work has been a part 
of the Crane program for half a century it 
has been continually enlarged in recent 
years until today it occupies two two- 
story buildings with a total floor space of 
86,000 square feet and a personnel of 285 
The staff ranges all the way from experts 
in metallurgy to specialists in the field of 
ceramics—a body of engineers spending 
their entire time in the work of controlling 
the quality of present products and looking 
ahead to their improvement. 

The importance of welding today in the 
use of valves, fittings and pipe is reflected 
in the attention paid to welding research in 
the Crane laboratories. The constant in- 
troduction of new alloys with the required 
changes in welding technique stimulates a 
great deal of the work in welding research. 

A 400,000 volt X-ray enables Crane re- 
search workers to examine metals to a 
maximum depth of ten inches although 
for practical purposes five inches is about 
as far as the instrument will penetrate. 


WHEN A LIFE HANGS IN THE 
BALANCE 


All possible precautions against loss of 
life were observed at the National Air 
Races, Cleveland, August 3rd to 5th. 
Equipped for emergencies in the event of a 
sudden crack-up, this operator stands 
beside his “rescue truck” which holds 
cylinders of oxygen and acetylene and a 





hoist. The operator, protected by his 
asbestos suit, is ready to advance into the 
intense heat of a burning ship and cut 
through the wreckage with his oxy- 
acetylene cutting blowpipe to free any 
trapped aviator. Fortunately there was 
no cause to use this outfit during the meet 


ACCOMPLISHMENTS OF THE 
RESISTANCE WELDER 
MANUFACTURERS’ ASSOCIATION 


Standard Transformer Specifications 
have been approved and adopted, effec- 
tive October Ist 

A Standard Cost Estimating Formula 
has been approved and adopted effective 
as of October Ist. 

Standard Specifications for Spot 
Welders; Light, Medium and Heavy 
Duty Press Welders; and Seam Welders 
have been approved and should result in 
substantial savings to all Members. 
Specifications for Flash Welders are now 
being developed. 

Standard Proposal Forms have been 
approved with the understanding that 


SOCIETY AND RELATED ACTIVITIES 


they will be used as quickly as possible 
by Members and be generally adopted by 
every one not later than January 1, 1939. 

Standard Cash Discount Terms of 1%, 
10 days, net 30 have been approved with 
the further understanding that on single 
orders for repair parts totaling less than 
$100 the terms are to be 30 days net, but 
if such invoices exceed $100, the regular 
cash discount of 1%, 10 days, net thirty 
days shall apply. 

An official Emblem has been adopted 
and all Members furnished with cuts and 
stickers. 

Sales statistics are being compiled on a 
monthly basis. As a result, Members 
have accurate information regarding the 
current trend of business 

A fine spirit of cooperation has been 
developed among Members of the Asso- 
ciation. They have become much better 
acquainted with each other and are learn- 
ing to work constructively together for the 
advancement of their common welfare as 
well as the best interests of the industry 

All of the above has been accomplished 
within the Association’s budget, all of our 
expenses being paid. 


ENGINEERS’ COUNCIL FOR 
PROFESSIONAL DEVELOPMENT 


This organization is a conference of 
engineering bodies organized to enhance 
the professional status of the engineer 
through the cooperative support of those 
national organizations directly represent- 
ing the professional, technical, educational 
and legislative phases of an engineer’s life 

The Sixth Annual Report now available 
covers the numerous activities of this 
body. Copies may be obtained by writing 
to the Council at 29 West 39th Street, 
New York 


HUGE PARTS OF 200-INCH 
TELESCOPE STRUCTURE BEGIN 
JOURNEY TO MT. PALOMAR 


The first large parts for the mounting 
of California Institute of Technology’s 
giant 200-inch telescope have started their 
5000 mile journey by rail, water and 
tractor-trailer to Mt. Palomar, California 
This 200,000 pound shipment included 
the south end cross member, bearing box 
girder and smaller sections of the telescope 
structure 





The 90,000 Pound South Eind Cross Member of 
the!200-Inch Telescope Soon to Be Erected at 
Mt. Palomar, California 
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These parts, which have been completed 
in the South Philadelphia Works of the 
Westinghouse Electric & Manufacturing 
Company, were taken from the plant by 
trail to LEddystone and there loaded 
aboard the freighter ‘‘American Robin”’ 
of the McCormick Steamship Company 

The South end cross member is the 
largest and heaviest single unit of the 
telescope structure. As big as a freight 
car it is 46 feet long, 10 feet wide, 12 feet 
high and weighs 90,000 pounds. It 
forms the south section of the yoke that 
will support the huge mirror tube and will 
rotate on the Polar Axis of the telescope. 

From Philadelphia the parts will go 
southward, through the Panama Canal, 
and around the coast to San Diego. They 
will be unloaded there on big trailers 
hauled by tractors, and will be carried 60 
miles to the top of Mt. Palomar, partly 
on the graveled and oiled road built up 
the mountain by the County of San Diego. 
This road is thirty feet wide, with 100- 
foot curves, and is designed to permit 
automobiles to make the top of the 
mountain in high gear. 

The remaining parts of the mounting, 
including the telescope tube, rings, cage 
and horseshoe bearing will follow the same 
route in two separate shipments handled 
by the Weyerhauser Steamship Company 
and the American Hawaiian Steamship 
Company. Shipping schedules from Phila- 
delphia have been arranged so that the 
various pieces will arrive in California 
in the proper sequence required by con- 
struction work at Mt. Palomar. 

The telescope, which will probably be in 
operation in 1940, provides for five differ- 
ent optical systems. Observers may 
photograph the heavenly bodies at the 
Prime Focus, at the Cassegrain Focus, 
at the Coudé Focus in the arm of the 
yoke, or at either the three mirror or the 
five mirror Coudé which carries the light 
through the Polar Axis and into an air 
conditioned chamber beneath the floor 
at the south end of the telescope. 


CLEANING GOGGLES 


With constant usage, safety goggles will 
get dirty, just like any other article of 
wearing apparel. To protect those work- 
men whose skins may become irritated or 
infected by dirt or other foreign matter, 
American Optical Company suggests the 
goggles be thoroughly cleaned or sterilized 
at stated intervals. They recommend the 
following methods: 

1. Wash the goggles in a hot solution of 
soap and water. Scrub the eyecups, lens 
rings and side screens with a stiff brush. 
If the goggles are spotted with paint or tar 
a ten minute soaking in a solution of varsol 
will clean the surfaces. Next, soak the 
goggles for thirty minutes in a 3 per cent 
cresol solution. Then they should be 
hung on a support to dry. 

2. Wash the goggles in a hot solution of 
alcoholic green soap, rinse in warm water 
and hang to dry. 

3. Simply immersing the goggles in 
boiling water for five minutes has been 
found to accomplish sterilization satis- 
factorily. 

4. Soaking for ten minutes in a solution 
of formalin made by placing one part of 40 
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per cent formaldehyde solution in nine 
parts of water is another simple and prac- 
tical method. 

5. Scour the goggles to remove all dirt 
and then submit them to a five minute ex- 
posure of ultra-violet light. This is usu- 
ally done in the first aid room or emergency 
hospital of the company where equipment 
for doing it is maintained. 

6. Another method is subjection to 
sterilization by a moist atmosphere of 
antiseptic gas, preferably formaldehyde, 
for a period of ten minutes at room tem- 
perature. 


WELDED WINDOWS 
Reported to be the largest single order 
for windows in the history of residential 
construction, the contract for 65,800 





Automatic Welding Machine at the Moment 
of Welding the Corner of a Fenestra ‘‘Swing 


Leaf’ or “‘Ventilator 


Fenestra bonderized steel windows and 
steel casings, to be installed in the 
$50,000,000 community housing project of 
the Metropolitan Life Insurance Co., 
located in the Bronx, New York City, 
has been awarded to Detroit Steel Prod- 
ucts Co. 


MODERN DUMP SCOWS SPEED UP 
DREDGING IN CONNEAUT HARBOR 

For many years it has been the dream 
of Great Lakes ship operators to add four 
feet to the draft of their big coal and ore 
vessels and thereby increase their tonnage 
capacities. Millions of dollars are now 
being spent to deepen the ‘‘down channel”’ 
and the harbors of the “down ports’’ 
from Lake Superior to Lake Ontario, 
which will make it possible for ship opera- 
tors to convert the old dream into reality. 

On the “up” trip westward to Lake 
Superior, the lake freighters carry coal to 
various ports along the way, and then 
return on the “down” trip with iron ore 
which is unloaded largely in Lake Erie 
ports. Due to the difference in specific 
gravities, a vessel with a full load of coal 
draws less water than when fully loaded 
with ore. For this reason, it is necessary 
to deepen only the down channels and 
harbors in order to float larger ships, 
increasing the draft from the present 20 
feet to 24 feet. 
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The work has been moving forward at a 
rapid pace, and digging will be completed 
soon at several Lake Erie ports, among 
which is Conneaut, Ohio. Dredging at 
this harbor illustrates the method of opera- 
tion and involves the use of two 1200 
cubic yard capacity all-welded steel dump 
scows recently built by Dravo Corpora- 
tion, Pittsburgh, Pa., for the contracting 
firm, Merritt-Chapman & Scott Corpora- 
tion of New York. 

The scows, which were built to facilitate 
the race against time and provide sub- 
stantial savings in operation, are of 
unusual size and design, being among the 
largest ever built in an inland water- 
ways shipyard. They measure 206 feet 
by 40 feet by 14 feet, and required 650 
tons of steel for each vessel. Original 
plans stipulated riveted construction but 
the increased efficiency in use and the 
decrease in over-all weight, as well as the 
construction cost savings, indicated by 
Dravo’s experience with welded construc- 
tion, led to a change of plans 

Each scow contains nine hopper pockets, 
each pocket being equipped with two 
hopper doors constructed of heavy oak 
timber and steel. The hopper doors are 
operated by a steam engine connected to a 
ratchet arrangement on the steel jack 


The Dipper Dredge Is Filling One of the Dravo 
Built el Scows. ading Proceeds from 
One End to the Other 





One of the Scows After Dumping a Load Out 
in the Lake 


shaft, permitting independent opening 
and closing of the hopper gates. The 
entire load may be dumped completely 
within a few minutes. When fully loaded, 
the scows draw about 12 feet six inches 
After a 2300 mile tow from Pittsburgh 
via the Mississippi River, Illinois Water 
way and Lakes Michigan, Huron and 
Erie; the scows arrived at Conneaut on 
June 9th. Since that time, more than 
1,200,000 “‘scow yards’’ of harbor bed 
have been dug, towed six miles into the 
lake and dumped. A 600 hp. tug, the 
“Richard Fitzgerald,” is used for towing 
and the 12 mile round trip is made in 
2!/, hours. On the average, six scow 
loads are dumped every 24 hours. 
Dredging is done with a dipper dredge 
equipped with a nine cubic yard bucket, 
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and operated by an eight man crew. A 
drill boat, drilling and placing blast 
charges, operates during one eight hour 
shift per day. Altogether, about 80 
men are steadily employed on the project 
under the supervision of R. E. Mothers- 
baugh who is in charge of operations at 
this location for the Merritt-Chapman & 
Scott Corporation. 


ARC-WELDED STAINLESS STEEL 
THE NEW NOTE IN MODERN 
SCULPTURE 


Sculpturing—one of the oldest media of 
artistic expression—has manifest itself 
in many forms and in a variety of ma- 


Fig. 1—Arc-Welded Stainless Steel Statue of 
Dr. Sun Yat Sen, China's First President and 
Most Famous Statesman 





Fig. 2—Sculptor Benjamino Bufano Left, 
at Work in His San Francisco Studio Making 


an Arc-Welded Stainless Steel Model of His 
Saint Francis of Assissi 





Fig. 3—At Left Is Sculptor Bufano Standing 
Beside the Head of the Saint Francis Statue. 
The Head Was Pounded Out of Copper in Two 
Pieces Which Were Arc Welded Together 


terials The carving of figures and images 
out of wood, chiseling them from stone, 
molding and modeling them of clay, cast- 
ing them of metal—these forms of sculp 
turing have given the world remarkable 
statuary, enduring memorials and count- 
less adornments and decorations in orna- 
mental work 

Today, a new form of sculpturing and a 
new material, fashioned in a new way, 
sounds the modern note in an art which is 
centuries old 

This new form of sculpturing utilizes 
the most modern of materials—stainless 
steel—and a new means of fusing this 
metal into form and shape—arc-welding 
This modern sculptor’s tool turns cold 
steel molten at a touch and fuses it to 
gether in a bond as strong as the metal 
itself. It leaves smooth surfaces, permits 
even contours, thus allowing the sculptor 
free rein to his art. 

One of the leaders in modern sculpture 
by the arc welding method is Benjamino 
Bufano of San Francisco who has pro 
duced or has under production nearly a 
dozen statues of stainless stee! arc welded. 
Examples of Mr. Bufano’s work are shown 
in accompanying illustrations 





.. 


Fig. 4—Twenty-Five Foot Arc-Welded Steel 
Statue, ‘‘Peace’’ in Profile 





Photos courtesy of The Lincoln Electri¢ Company, Cleveland, Ohic 
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The monument to Dr. Sun Yat Se 
famous Chinese statesman and China’s 
first president (see Fig. 1), is Mr. Bufano’s 
best known stainless steel statue. This 
statue was recently presented to the City 
of San Francisco by the local Kuomintag, 
a Chinese organization which financed 
the work. Acclaimed by critics as a dis- 
tinguished work of art, it now stands in 
St. Anne’s Square of San Francisco’s 
Chinatown. The sculptor fashioned the 
parts mainly with wooden tools, then 
joined them by welding. The figure of 
the famous Chinese statesman is made of 
stainless chromium-nickel steel 

Mr. Bufano is now working on a welded 
steel statue of Saint Francis of Assissi, 
which will rise to a height of 156 feet- 
5 feet higher than the figure of the Statue 
of Liberty, from base to torch. When 
completed, the Saint Francis statue will 
stand on Christmas Tree Point, just 
north of Twin Peaks, near San Francisco 

As a preliminary project in connection 
with the gigantic Saint Francis statue, the 
sculptor has just completed a model in 
stainless steel of the upper section of the 
statue (see Fig. 2), using arc welding to 
fuse the stainless steel into one solid 
piece. The model of Saint Francis’ 
head (see Fig , to be used in making 
studies for the finished statute, was 
hammered out of two pieces of copper 
which were then welded into one piece. 
Six specially designed stakes attached toa 
metal horse are used to pound the metal 
into shapes of nose, cheek, chin and other 
features 

After the completion of his statue of 
Saint Francis, Mr sufano will begin 
work on a stainless steel statue of ‘‘Peace,”’ 
a female figure which stands with eyes 
shut (see Fig. 4 This statue will stand 
25 feet in height and will be mirrored 
in the lagoon at the Golden Gate Inter- 
national Exposition in 1939 


HAROLD S. CARD 


Harold S. Card, who for the past two 
years has been engaged as director of a 
business development program for the 
N. E. M. A. Electric Welding Section 
announces the inauguration of a sales and 
advertising consulting service for manu- 
facturers of welding equipment and mate- 
rials and welding service. The services 
offered is applicable to both display and 
direct advertising as well as general sales 


promotional activities. Mr. Card’s new 
address is Room 517, 30 Church St., New 
York City 


RULES FOR FUSION WELDING 
STEAM, OIL OR AIR PIPING 
IN MARINE CONSTRUCTION 


The Board of Directors of the AMERICAN 
WELDING SoOcIgetTyY at its meeting on October 
2lst voted to adopt as final the Rules pub 
lished on this subject as appearing in the 
April 1938 issue of THE WELDING JOUR 
NAL Minor revisions have been made 
The Rules are available in pamphlet form 


- 


at a nominal charge of 25¢ each 








NEW PRODUCTS 





The Society assumes no responsibility 
for the validity of claims in this Section 


NEW ALTERNARC 


New Alternarc machine, type W, 1939 
model, compensates current and voltage 
for constant heat. Latest development 
by the Electric Arc Cutting & Welding 
Company, Newark, N. J. 

Machine gives uninterrupted infinite 
variation of both current and voltage with 
the proper voltage supplied for each cur- 
rent automatically. This is accomplished 
by sliding a portion of the core of the trans- 
former welder in and out so as to divert 
the flux from the teaser or control coil. 
Low voltage is provided for heavy current 
and high voltage for light current and 
automatically the current and voltage 
changes for every interpolation between 
the extremes of the range. This means a 
saving in power demand. With automatic 
machines the voltage is fixed. Heavy cur- 
rent increases the power in direct ratio to 
the amount used. 


TWINWELD WELDING HOSE 


This new contribution to welding, em- 
ployed to convey oxygen and acetylene for 
welding and cutting work consists of two 
lines of unusually flexible, cord-reinforced 
welding hose, formed by a 22-foot multi- 
ple-cavity mold at a temperature of 290° 
into a single unit. It is stated that the 
new hose won’t kink and taping is not 
needed. The new hose will not writhe and 
twist under high pressure. Any differ- 
ential of pressure in one line has no effect 
on its companion line. Hewitt Rubber 
Corporation, Buffalo, New York 


A NEW PIPE-SCRIBER 


his Pipe-Scriber is designed to assist 
welders in easily, quickly and accurately 
making layouts for practically all pipe 
The layouts can be made directly 
on the pipe or for patterns if desired. The 
Pipe-Scriber can be used on all pipe sizes 


joints 





ranging from 2 inches to 12 inches in 
diameter. 

The introduction of this mechanical 
Pipe-Scriber eliminates the old ‘“‘cut and 
try’’ method. A 6-way adjustment per- 
mits an accurate layout for every con- 
ceivable angle and joint. Developed by 
The Harris Calerific Company of Cleve- 
land 


OUTFIT FOR BODY SOLDERING 


A Prest-O-Lite air-acetylene soldering 
outfit, developed primarily for automobile 
body work and designed for use with weld- 
ing size acetylene cylinders or small 


medium-pressure acetylene generators, has 
recently been announced by The Linde 
Air Products Company, Unit of Union 
Carbide and Carbon Corporation 





Fig. 1—This New Prest-O-Lite Body Soldering 
Outfit Connects to Welding Size Regulators 
and Generators 


This outfit will be useful for a remark- 
ably wide range of body soldering opera- 
tions. It includes four different size stems 
for fine, light, medium and heavy solder- 
ing, and for brazing and heating. Also 
included is an enclosed-flame soldering 
copper for work in confined spaces where 
an open flame might 
materials 


damage adjacent 


A NEW SEAM TESTING SERVICE 
FOR LOCATING LEAKS IN 
TANK BOTTOMS AND 
DECKS 


A newly developed, accurate seam test 
ing service has just been inaugurated by 
the American Pipe & Steel Corporation 
It isa vacuum method that can be adapted 
to locating leaks in the bottoms and decks 
of tanks; ships decks and hulls; pipe 
lines; and involves a minimum of time 
and expense, as compared to methods of 
a more complex and less effective nature 

The patented device used in the Ameri 
can Seam Testing Sé¢rvice is an air 
tight, rectangular-shaped box, equipped 
with a vacuum gage. The top of the box 
is covered with glass and soft rubber strips 
are mounted around the base 
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When tests are to be made, a section of 
the seam is covered with a thick solution 
of soap suds. The device is placed over 
the covered area and a strong vacuum is 
created by means of a suction pump. The 
tremendous suction compresses the soft 
rubber base of the device so that air is 
sealed out. Any imperfections in the 
seam within the area covered by the tester 
will permit the inflow of air, which in turn 
will cause large clusters of soap bubbles 
to appear at that particular point. De- 
tected through the glass top of the seam 
tester, these bubbles instantly indicate 
the presence of a leak, no matter how small 
it may be 


ELECTRODE FOR CAST IRON 


Description —A heavily coated shielded 
are electrode designed for depositing a 
soft machineable alloy on cast iron made 
by The Lincoln Electric Co., Cleveland, 
Ohio. 

Uses.—For correcting machining errors, 
filling up defects, for producing a very 
soft machineable drillable weld, in grey 
cast iron. . 

Size.—*/. inch x 16 inch—Polished at 
end 

General Characteristics and Instruction 

The coating on this wire (a non-ferrous 
alloy) is designed so as to cause the weld 
to flow over and bond to the cast iron with 
a minimum of penetration or heating of the 
base metal 

Softweld operates best with D.C. nega 
tive polarity, although A.C. may be used 

While a single layer deposit will be 
machineable in the weld metal, at least 
two layers should be deposited in order to 
obtain a soft fusion zone. The entire 
weld area may then be machined, sawed 
drilled and tapped without any diffi- 
culty 


BLOWPIPE WITH RADIAL GRID 
TIP 


Manufactured by The S. S. White 
Dental Mfg. Co., Industrial Division, 
10 East 40th St., New York, N. Y. The 
illustration shows the S. S. White No. 8 
Blowpipe, a high intensity gas and air 
torch for general purpose soldering, braz 
ing, etc. It is an extremely well made 
torch and has a number of novel features 
which give it a high efficiency and make it 
easy and comfortable to use 








S.S. White No. 8 Blowpipe and Close-Up of the 
Radial Grid Tip 


OXYACETYLENE CUTTING 
ATTACHMENT 
A new oxyacetylene cutting attachment 
has been developed by The Linde Air 
Products Company, Unit of Union Car 
bide and Carbon Corporation, which will 
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Fig. 1—Superior Flashback Resistance Is an 
Important Feature of the Oxweld Type 
CW-23 Cutting Attachment 


be useful for shops where the amount of 
cutting does not justify the purchase of a 
separate cutting blowpipe, and for those 
operations in the field where incidental 
cutting is to be done or where a minimum 
of equipment is desired 

The new Oxweld (Type CW-23) Cutting 
Attachment will cut any thickness of steel 
up tos inches 


WELDERS WITH SELF-INDICATING 
CONTROL 

A line of “‘Shield-Arc’’ welders, said to 
provide greater convenience and accuracy 
because of a new self-indicating dual con- 
tinuous control, is announced by The 
Lincoln Electric Company, Cleveland, 
Ohio. 





These welders have both job selector 
and current control calibrated and 
equipped with dials which indicate the 
type of work and the number of amperes 
for each and every setting. It is claimed 
that this development enables the welding 
operator to secure highest quality welds 
and highest possible welding speeds be 
cause he can vary both the slope of the 
volt-ampere curve and the amount of 
welding current independently and posi 
tively to suit every job encountered. 

Another feature of this welder control 
is that both voltage control (job selector) 
and current control are continuous in 
operation. It is claimed that this simpli 
fies the setting of the control and accounts 
for an exceptionally wide welding range 
as to types of work, welding conditions, 
sizes of electrodes and thicknesses of 
material. 


WELDING VALVE 


This new foot control valve, adaptable 


to various types of equipment, is especially 
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suited to the operation of Seam Welders 
where cylinder action, as used for clamp 
ing or holding, must be followed through 
with a push button action for delivery of 
electric current to create the actual weld. 
The desired results can now be accom- 
plished with one compact unit, through 
the use of a built-in limit switch which is 
actuated after the foot treadle has gone 
through the major portion of its stroke 
Ross Operating Valve Company, 6488 
Epworth Boulevard, Detroit, Michigan 


EVEREADY LIFTERS 


Illustrated in use is one of 5 models of 
“Eveready Lifters’ which are being 
placed on the market by The Bastian 
Blessing Company, 242 E. Ontario St., 
Chicago, Illinois. These units provide 
the answer for manufacturers who are 
seeking a faster and safer method of 
handling sheet metals, sheet glass, in fact 
any product that has a smooth, non 
porous surface 





hese lifters are of patented design, 
incorporating giant rubber vacuum cups 


which are provided with automatic 
releases that work with the flick of a 
finger 


HARD-FACING FOLDER REVISED 

An extensively revised folder, Hard- 
Facing with Haynes Stellite Rod (Oxy 
acetylene Process),’’ has just been com 
pleted by Haynes Stellite Company, a 
Unit of Union Carbide and Carbon Cor- 
poration Ihe revised folder presents the 
complete procedure for hard-facing steel 
wearing surfaces by the oxyacetylene 
process The procedure is condensed so 
that it can readily be followed by a welding 
operator, even when he its actually hard 
facing a part In addition, the publica 
tion contains all necessary data on th 
different grades of Haynes Stellite hard 
facing rod 


LINCOLN BULLETIN 

Procedures for producing all types of 
welds in mild steel, for welding all metal 
used to any extent industrially and for 
applying surfacing metal to meet any typ: 
of wear-action in service, are given in a new 
bulletin just received from The Lincoln 
Electric Company, Cleveland, Ohio 

Of value to all users of welding, the 
bulletin is available on request from The 
Lincoln Electric Company, Cleveland, 
Ohio. In writing for it, ask for ‘‘Bulletin 
401-A 


SOCIETY AND RELATED ACTIVITIES 


BOUND VOLUME WANTED 


One of the British members of the 
Society would like to purchase Volume 
No. 1 and Volume No. 2 of the bound 
volumes of the Journal of the Society 
Any member desiring to sell these at $5.00 
per volume please communicate with the 
Secretary. 


LONGEST ELECTRIC STAIRWAY 








The most modern version of the per 
ambulating staircase, to be installed in 
the World’s Fair Theme Building, is 
rapidly taking shape at the Jersey City 
Works of the Westinghouse Electric Ele 





Welding Truss of Electric Stairway for Theme 

Building of the 1939 New York World's Fair. 

(Westinghouse Electric Elevator Company, 
dersey City, New dersey 


vator Company [t will carry floods of 
visitors directly into the heart of the 
towering Trylon and the 200-foot Peri 
sphere 

It will be the longt t and highe st electri 
stairway built in the United States, 
possibly in the world Leading to the 
upper platform of the Perisphere, it will 
be 120 feet long and have a vertical rise 
of 60 feet [wo feet wide, the shining 
belt of nickel steel and glossy micarta 
finished in the orange and buff colors of 
the Fair, will pour 4000 visitors an hour 
into the wonderland of the future Its 
ted that passengers 


treads, so constructe< 
} 


will be riding in absolute safety, will 


whirl upward at the rate of 90 feet per 


minute. At the top will open directly 


upon a large revolvi 
A sister stairway will be built from the 


5S t 


entrance to the interior of the Trylon 
[his electric carrier, also two feet wide 
and capable of accommodating the same 
number of people, will be 96 feet long 


with a vertical rise of 48 f 
[he total cost of the tw ving stair 


ways 1S Over 38U, 


BRAZING BULLETIN 


An interesting illeti la ee! 

ntly published by Handy and Harman 
82 Fulton Street, New York, N. Y., which 
gives in detail the rigl procedure to 
follow in brazing cemented carbide too 


tips to tool holders 
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BIRMINGHAM 


The following is the program for the 
next few months for the Birmingham 
Section. 

November 7th—‘‘Welded Joints 
Which Ones to Use and When and Why,”’ 
Mr. Leon C. Bibber, Welding Engi- 
neer of the Carnegie-Illinois Steel Cor- 
poration. 

November 26th—‘‘Arc-Welded Road 
Equipment,’”’ by Mr. Elmer Isgren, Supt 
of the R. G. LeTourneau Company. 

December 15th—Mr. A. E. Gibson, 
President of the Wellman Engineering 
Company, past-president of the AMERICAN 
WELDING Society, will speak, his subject 
to be announced later. 

About January 10th, ‘‘Qualification and 
Procedure Control from the Standpoint of 
the Contractor,” by Mr. F. C. Fantz, 
President of the Midwest Piping and 
Supply Company, St. Louis, Mo. 

In February—‘‘Welded Piping,” by 
Mr. E. R. Seabloom, Research Engineer 
of Crane Company, Chicago, Illinois. 


BOSTON 


The Section Meeting held on December 
2ist, at the River Works of the General 
Electric Company, Lynn, was a joint 
meeting with the Boston Society of Civil 
Engineers and consisted of an afternoon 
inspection trip and an evening technical 
meeting, as indicated by the following 
program. 

Program—Shop visitation during after- 
noon, 2.30-5.00. Principles of Street 
Lighting by Miniature demonstration 
Because of limited capacity of the display 
room, the party was divided into groups of 
not more than 20, scheduled at the follow- 
ing times: 3.00, 3.30, 4.00, 4.30, 8.30 
P.M. 

Supper—General 
Price, 65¢ 

Recreational—G.E. Auditorium, 6.00 
7.00 P.M.—Motion Picture Comedy, 
Stereoptican with record—America’s Fatal 
Streets; Motion Picture Film, Making a 
Pullman Car. 

Technical Meeting 
E. Auditorium 

Speaker: Theodore Whitney, Whitney 
Engineering Company 

Subject: Welding Applications in New 
Massachusetts General Hospital Building, 
Boston. 

moe: oC. T. 
Electric Company 

Subject: Welding Application to New 
Gear Building, River Works 

Speaker: John Milo, General Electric 
Company 

Subject: NHeating and Ventilating New 
Gear Building. 

Speaker: A. T 
Electric Company 


Electric Cafeteria 


7.00-8.30 P.M., G 


Anderson, General 


Comstock, General 


Subject: 
System. 

Principles of Street Lighting, by minia 
ture demonstration, at 8.30 P.M. 

IMPORTANT: Only U. S. Citizens were 
admitted to this meeting and inspection 
trip. 

The subject of pipe welding was con 
sidered at the November 2lst meeting 
when the following program was pre- 
sented: 

Speaker: Lewis P. Gove, Engineer, 
Mutual Boiler Insurance Co. 

Subject: “Pipe Welding at the L 
Street Station of the Boston Edison 
Company.” 

Speaker: Roger Clark, General Elec- 
tric Company, Schenectady 

Subject: ‘‘Welded Joints in Carbon 
Molybdenum Piping.”’ 

The meeting was held in Room 4-270, 
Mass. Institute of Technology, at 8 P.M 
Lantern slides were used. 

The new addition to the Massachusetts 
General Hospital to be known as the 
Robert White Memorial Building is in 
process of erection. About 2400 tons of 
steel will be used in the framework and is 
being fabricated by arc welding. This 
building will be about 200 feet high. 


1500-Lb. Steam Distribution 


CHATTANOOGA 


The Chattanooga Section held its 
monthly meeting Tuesday evening, De 
cember 13th, with approximately 75 
present. 

Mr. A. E. Gibson, president, Well 
man Engineering Company, Cleveland, 
Ohio, gave a very interesting talk on 
“The Welding of Heavy Mechanical 
Equipment, with Particular Stress on 
Design and Welding Appliance and Their 
Effect on Cost.’’ His talk was well illus- 
trated with lantern slides. 

The Chattanooga Section held a meet 
ing on November 29th, with approxi 
mately 65 present. The speaker was 
Mr. A. J. Raymo, Welding Engineer of the 
Philadelphia Navy Yard. He gave a 
very interesting talk on ‘Control of 
Distortion in Welding Fabrication.” 

At its regular meeting held November 
9th, with seventy-five present, new officers 
were installed for the coming year as 
follows: 

Chairman—Chester Raymo 

Vice-Chairman— Mark Holt 

Secretary-Treasurer—A. R. McLain 

Executive Committee, A. J. Moses, 
C. E. Kimball, J. E. Morelock, B. L 
Sylar, T. R. Williams and R. B. Bayston 

Program Chairman—Robert Daniels 

Chairman, Membefship Committee 
B. L. Sylar 

Chairman, Educational Committee 
E. T. Welch 

In charge of Publicity— Mark Holt 
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The regular meeting date was estab- 
lished as the first Wednesday of each 
month. 

The principal speaker of the evening 
was Mr. Leon C. Bibber, Welding Engineer 
for Carnegie-Illinois Steel Corp. He 
presented a very interesting talk on 
the subject “Welded Joints—-Which Ones 
to Use and When and Why.” A film 
“‘Cor-Ten Steel’”’ was also shown. 


CHICAGO 


The regular monthly meeting of the 
Chicago Section was held on December 
16th at the Chicago Lighting Institute. 
Mr. J. F. Lincoln of The Lincoln Electric 
Company, presented an instructive ad- 
dress on ‘‘Welding and Profit vs. Price 
and Prejudice.’”’ A special added at- 
traction was the presentation of an illus- 
trated talk on the identification of wire, 
fired bullets and the use of the polygraph 
‘*Lie Detector,’’ by Charles M. Wilson 

Friday evening, November 18th was 
National President’s Night. Mr. H. C 
Boardman, Research Engineer of the 
Chicago Bridge & Iron Co., and newly 
elected President of the Society, in whose 
honor the night was planned, was the 
speaker of the evening. His subject 
was ‘Welded Steel Spheres, Spheroids and 
Elevated Tanks.”’ 

A Get-Together Dinner preceded each 
of these meetings in The Electric Club 

The special added attraction was Clare 
Bryan, World Champion trick bait caster 
who presented a spectacular exhibition oi 
accuracy casting, using a young lady as a 
living target. 


COLUMBUS 


At the last regular meeting at the 
University there was a round table dis 
cussion on different types of welding, 
which was very enlightening and instruc- 
tive, especially for the younger members of 
the Society. The meeting was very well 
attended, and there were a number of 
visitors present from the various indus- 
tries in Columbus and neighboring towns 

The next regular meeting on January 
13th will be a dinner meeting at 6:30 
Mr. Slottman will be present to speak on 
“Flame Heating and Hardening.” 


DETROIT 


The December meeting held on the 16th 
at the Detroit Leland Hotel was ad- 
dressed by Dr. F. R. Hensel, Consulting 
Engineer for P. R. Mallory & Company, 
Inc., Indianapolis, Ind., whose subject 
was “Data on Spot Welding of Stainless 
Steel to Yellow Brass.”’ 

The November meeting held on the 
10th at the Detroit Leland Hotel was well 
attended and proved to be very interest- 
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The people use the telephone— 





in this country nearly everybody. 

The people operate the tele 
phone—about 300,000 of them in 
the Bell System. 


The people own the telephone 





business. There are about 750, 
owners of Bell System securities. 
All of this works together to 
give you the best telephone ser 
vice in the world at the lowest 


possible cost. 








ing. Mr. H. C. Boardman of the Chicago 
Bridge & Iron Company, presented an 
illustrated talk on ‘‘Large Welded Tanks of 
Cylindrical, Spherical and Spheroidal 
Shapes.” 


KANSAS CITY 


The Kansas City Section had a most 
enjoyable evening at the November 14th 
meeting. Mr. J. J. Vreeland, Metallurgi 
cal Engineer of the Chase Brass and Cop- 
per Co. Inc., gave an illustrated talk on 
‘Carbon Arc Welding of Copper Base 
Alloys.” 

On December 12th, Mr. J. H. Deppeler, 
Chief Engineer and Works Manager of the 
Metal and Thermit Corporation, ad- 
dressed the gathering on ‘Welding Elec 
trodes and Their Uses.’’ In addition to 
this subject, Mr. Deppeler gave some very 
interesting information on Thermit Weld 
ing. His talk was illustrated with slides 
and was much enjoyed by the 75 members 
who attended 

On January 9th, Mr. J. F. Lincoln, 
President of The Lincoln Electric Com- 
pany, will address a special meeting 
This will be a joint meeting of all the 
engineering societies and will be sponsored 
by the Kansas City Section. The meet- 
ing is to be held in Edison Hall at the 
Power and Light Building. 


MARYLAND 


On November 18th the first meeting 
of the season was held by the Maryland 
Section. The speaker was Dr. Slottman 
of the Air Reduction Sales Company. 
Dr. Slottman gave a very interesting talk 
on Gases used in Welding and Cutting, 
and also covered the action of the gases 
through the tips, explaining these actions 
with slides. The talk proved most in- 
structive to all present. Visitors and 
members present were 60. There was 
quite a lengthy discussion after the meet- 
ing 


MILWAUKEE 


The regular monthly meeting of the 
Milwaukee Section was held in the City 
Club of Milwaukee and was preceded by a 
dinner. Mr. FE. J. Galbos, District 
Traffic Manager, United Air Lines, gave 
an afterdinner talk on ‘“‘Coast to Coast by 
Plane.”” Mr. L. B. Olsen and Robert 
King, Welding Supervisors of the Manito- 
woc Ship Building Company, presented an 
illustrated talk on “‘Cutting and Welding 
in Ship Construction.”’ 

The January meeting to be held on the 
27th is to be National President Night. 
President Harry Boardman will be the 
guest speaker 

Mr. C. H. Jennings, Research Engineer 
of the Westinghouse Electric and Mfg 
Co., presented an illustrated lecture on 
‘Welding Practices in Europe and Amer 
ica’”’ at the November 30th meeting. 

The Chicago Section extended an in 
vitation to the Milwaukee Section to 
attend a special meeting in honor of Mr. 
Harry Boardman, newly elected Presi- 
dent of the AMERICAN WELDING SOCIETY, 
which meeting was held on November 18th 
in Chicago. 
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Mr. E. J. DeWitt, Vice-President of 
Wallace Supplies Mfg. Co. spoke on 
“Welding, Cutting and Machine Design 
of Small Sub-Assemblies’”’ at the October 
28th meeting of the Section. 


MONTANA 


The third technical meeting of the 
1938-39 Winter Season program of the 
Montana Section was held November 2, 
1938. The first paper of the evening 
was entitled, ‘““‘Welding in the Mining 
Industry,” by Mr. Wm. Galloway, Vice 
Chairman of the Montana Section. This 
paper was of extreme interest because of 
the diversified mining activities carried 
on within the state of Montana. The 
second paper, “Distortions and Failures 
Due to Welding,’”’ by Mr. Harry Griffith 
of the U. S. Engineer Department. In 
the discussion which followed many of 
those present related their experiences in 
distortions and failures which resulted 
from Welding. This accumulation of 
experiences resulted in a very enlightening 
meeting. 

Two papers also made up the program 
of the December meeting of the Montana 
Section which was held on December 7th 
The papers were related and pertained 
to the crater formation in electric arc 
welding. The first paper, ‘‘Crater Forma- 
tion,’’ was presented by Mr. Peter J. Car- 
pani, while the second, “‘Some Theories on 
Crater Formation,” by T. B. Jefferson. 
Messrs. Carpani and Jefferson are asso- 
ciated with the U.S. Engineer Department 
at Fort Peck, Montana, in the capacity of 
Welder and Engineer-in-Charge of Shops, 
respective ly 

Both papers brought out many interest- 
ing facts. The mysteries that are con- 
nected with the formation of craters in 
arc welding provoked a spirited discus- 
sion following the presentation of these 
papers. 

The annual anniversary meeting of the 
Montana Section will be held in Glasgow, 
Montana on January 6, 1939. This 
will be a dinner meeting. Following the 
banquet a paper prepared by President 
Boardman of the AMERICAN WELDING 
Society will be presented 


NEW YORK 


A Meeting of the New York Section, 
AMERICAN WELDING Society was held 
on Tuesday, December 13, 1938 at 7:30 
P.M., in Room 501, Engineering Societies 
Building, 33 West 39th Street, New York, 
N. Y. Mr. J. L. Wilson, Assistant Chief 
Surveyor, American Bureau of Shipping 
and Chairman of New York Section 
A.W.5S. presided. Mr. Everett Chapman, 
President, Lukenweld Incorporated, was 
the speaker and gave a very interesting 
talk on “‘Some Problems of Welded Steel 
Fabrication.”” Mr. Chapman’s address 
was accompanied by a number of interest 
ing lantern slides. Following his _lec- 
ture, Mr. Chapman showed a_ very 
interesting moving picture on transient 
heat stresses. The meeting was attended 
by approximately 700 persons. Advance 
program of other Meetings scheduled ar¢ 
as follows: 
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Advance Program of Meetings 1939 

luesday, Jan. 10, 1939-——‘‘Impact Test- 
ing of Welded Structures’ by Leon C. 
Bibber, Welding Engineer, 
Illinois Steel Corporation. 

Tuesday, Feb. 7, 1939—‘‘High Spots 
in the Welding of Copper Alloys” by 
Ira J 


Carnegie 


Hook, Research Engineer, The 
American Brass Company. 

Tuesday, Mar. 7, 1939—‘‘Welded Steel 
Tankers’”’ by W. P. Jupp, Marine De- 
partment, Socony Vacuum Oil Company, 
“Welding in Ship Construction” by B. A. 
Russell, Chief of Hull Estimating & De 
signing Department, Federal Shipbuild 
ing & Dry Dock Company 

Monday, April 10, 1939—‘‘Low Alloy 
Steels” by A. F. Steubing, Carnegie 
Illinois Steel Corp. (Joint Meeting with 
New York Section, American Society 
for Metals). 

Puesday, May 9, 1939—Business Meet- 
ing and Dinner, World’s Fair Grounds 

Subject to Periodical Notice, Meeting 
Start Promptly at 7:30 P.M. 

A Joint Meeting of New York Section, 
AMERICAN WELDING Society and Metro 
politan Section, American Society of 
Civil Engineers, was held on Wednesday, 
November 16, 1938, at 8:00 P.M., in 
Room 501, Engineering Societies Build 
ing, 33 West 39th Street, New York, N. Y 
Rear Admiral R. E. Bakenhus, U. S. N 
(Retired) presided. Mr. F. H. Frank- 
land, Chief Engineer, American Instituts 
of Steel Construction, Inc. presented a 
comprehensive paper on ‘‘Welding in the 
Structural Field’”’ and Mr. C. E. Loos, 
Assistant to Mechanical Engineer, Ameri 
can Bridge Company gave an interesting 
lecture on ‘Structural Fabrication by 
Welding.’’ Both talks were well illus- 
trated by lantern slide A very good 
color motion picture film showing the 
progress of the work on the first all 
welded steel frame school building con 
structed under the Building Code of th 
City of New York was then shown and 
discussed by Mr. A. N. Kugler, Mechani 
cal Engineer, Applied Engineering Ds 
partment, Air Reduction Sales Company 
Following _ the Meeting, 
were served in an adjoining room. Ap 
proximately 600 persons succeeded in 
crowding into the lecture hall and about 
150 more were unable to gain admittance 


refreshment 


NORTHERN NEW YORK 


The regular monthly meeting of the 
Northern New York Section was held on 
October 28th, at Rice Hall, Schenectady 
Messrs. Kidd and Aldrich of the M. W 
Kellogg Co., Jersey City, gave a very 
interesting talk and movie on the cor 
struction and flotation of the large r 
finery towers from Jersey City to Whiting, 
Indiana 

The program for the balance of the 
year is as follows 

Thursday, November 17th: Discussion 
of important papers presented at Detroit 
Committee-Dinner Meeting 

Thursday, December 15th, Building 
No. 32, G. E. Co. Schenectady: Proce- 
dure Control in Welding. A Round 
Table discussion by F. H. Miller & R. W 
Clark. 

Thursday, January 12th, Rice Hall 
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Schenectady: The Velvet Track. Con- ing was held at the Minnesota Union, course on welding to be given in February 
tinuously welded mile long rails. Mr. University of Minnesota. Mr. Board- 1939 at the Center for Continuation 
Loos—Sperry Products, Inc. man discussed ‘“‘Welding Research by Study, and this Section will cooperate 
Thursday, February 23rd, Bldg. No. 32, Practical Welders’ and ‘Qualification with the University authorities in every 
G. E. Co., Schenectady: Modern Art Tests” in a most interesting way, and all way to make it a success 
of Resistance Welding Applied to Fabrica- those present received a great deal of A very interesting meeting was held on 
tion of High Speed Trains and other benefit. November 16th at the Minnesota Union, 
Types of Vehicles. J. J. MacKinney— The Section’s Educational Committee University of Minnesota, when G. O. 
Research Engr., E. G. Budd Mfg. Co. has decided to hold a brief period after Hoglund, Welding Engineer, Aluminum 
Thursday, March 30th, R. P. I., Troy, each Section meeting for answering Company of America, spoke on ‘“‘Welding 
N. Y.: Rensselaer Polytechnic Institute, questions which the various members Aluminum and Its Alloy Approxi 
Welding meeting— Dinner meeting. have handed in at a previous one. At mately 100 members and guests attended 
Thursday, April 27th, Bldg. No. 32, every meeting cards will be distributed all of whom were very much impressed 
G. E. Co., Schenectady: Welding of on which the members and visitors will with Mr. Hoglund’s discussion of his sub 
Unfired Pressure Vessels, American Loco- be asked to submit questions of a practical ject 
motive Co nature, which they would like to have Dr. G. V. Slettman, Assistant Manager, 
Thursday, May 25th: Annual Dinner answered. These cards will be turned Applied Engineering Department, Air 
Meeting. over to the Committee, which will submit Reduction Sales Company, presented an 
them to some of the members who are illustrated talk and motion pictures on 
NORTHWEST best qualified to supply the answers, and Flame Hardening.”’ 
a verbal or written report will be made at 
This Section was indeed fortunate to the succeeding meeting. OKLAHOMA CITY 
have Harry C. Boardman, President of Because of the increasing interest in The Oklahoma City Section held its 
the AMERICAN WELDING SOCIETY, as its welding in this territory, the University of regular monthly meeting Tuesday even- 
guest speaker December 14th. The meet Minnesota is planning an engineering ing, November Ist, at the Huckins Hotel 
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and a large attendance enjoyed the 
program. 

The speaker of the evening was Mr 
E. R. Seabloom, Research Engineer with 
Crane Company of Chicago, who spoke on 
the subject of, ‘‘The application of Fusion 
Welding to pressure piping.”’ 

Mr. Seabloom spoke ‘‘as one having 
authority” and gave freely of the results of 
his vast research experience in connection 
with welded piping for high pressure and 
high temperature service. 

Preceding the address, motion pictures 
on the same subject were shown through 
the courtesy of the Bastian-Blessing 
Company, the title of the picture being 
“Pipe Welding and Cutting.”’ 
films illustrated the economy of welded 
piping and ease and convenience of in 
stallation in large buildings 

Another of the enjoyable dinner meet 
ings was held by the Oklahoma City 
Section in the Huckins Hotel, Tuesday 
evening, December 6th, at which time 
about thirty-five members and guests 
enjoyed a roast turkey dinner served with 


These 


all the trimmings, seasoned with sociability 
and garnished with good fellowship 

This meeting received some advance 
newspaper publicity in that it was called 
Our President Meeting” in view of the 
fact that Mr. H. C. Boardman, our 
National President, was the guest and 
principal speaker. 

Mr. Boardman spoke on the subject, 
‘A. W.S. Qualification Rules and Welding 
Research” and illustrated his talk with 
slides describing some typical joints used 
in the construction of field welded storage 





tanks and also slides covering the proposed 


types of qualification tests. 

A feature of the evening was the pre 
Boardman 
A silver plate was attached to the gavel 
and suitably engraved with the society 
emblem, name of the section, the date and, 
of course, the name of Mr. Boardman 


PEORIA 


Mr. James F. Lincoln, President of 
The Lincoln Electric Company, addressed 
the December 15th meeting of the Peoria 
Section on ‘‘Welding vs. Prejudice.’’ Mr 
Lincoln’s talk was illustrated with slides 

Mr. Edward J. DeWitt, Vice-President 
of the Wallace Supplies Mfg. Co., was 
the speaker at the November 2nd meeting 
His topic was ‘‘Welding, Cutting and 
Machine Design of Small Sub-Assemblies.’’ 
The attendance at the meeting was very 


sentation of a gavel to Mr 


good and the interest shown very sati 
factory 


PHILADELPHIA 


A very interesting meeting of the 
Philadelphia Section was held on Novem- 
ber 2ist. Mr. A. J. Moses of the Hedges- 
Walsh-Weidner Division of Combustion 
Engineering Company, Inc., presented a 
paper on ‘‘Welding and Design of Stain 
less Steels.’’ After the presentation of 
the paper, there was a discussion which 
was entered into by a number of those 
present 

The following is the program up to 
May 1939 


January 16, 1939 
Gas Welding.”’ 
February 20, 1939 
March 20, 1939 
and Welding on 
April 17, 1939 
Fabrication.’ 
American 
May 1939 


‘“‘New Applications of 


‘Residual Stresses.’ 
“Structural Design 


“Steel Casting and Plat: 
(Joint Meeting with 
Foundrymen’s Association.) 

Annual Inspection Trip 


The above meetings will be held at the 
Engineers’ Club at 8:00 P.M 


PITTSBURGH 


The next regular meeting of the Pitts 
burgh Section will be held in the Mellon 
Institute of Industrial Research, Wednes 
day night, January 18th at which tim: 
Mr. F. C. Fantz, Vice-President of the 
Midwest Piping and Supply Company, 
Inc., St. Louis, Missouri, will speak on th: 
subject of ‘“‘Welded Piping.” 

Through his long experience in the 
making of welded piping of all kinds and 
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about PAGE Hi-Tensile | 


Ask any welder who has run Page Hi-Tensile ‘‘G’’ what he thinks of the rod. He'll 
tell you it’s remarkably fast, and gives a bead of surprising smoothness and un- 
usually high ductility. He’ll tell you it’s a very quiet rod, with little spatter. Whether 
he has used it on production work, maintenance work or construction work, he will 
have found it practical under all operating conditions. 

Get in touch with your local Page distributor. He has information you should have 
about Hi-Tensile ‘““G’’ and other Page welding electrodes. 


BUY ACCO QUALITY in Page Welding electrodes, Page Chain Link Fence, Tru-Lay 
Preformed Wire Rope, Reading-Pratt & Cady Valves, Campbell Abrasive Cutting 
Machines, American Chains (Welded and Weldless), and Wright Hoists. 
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sizes Mr. Fantz ts particularly well fitted Welded Joints—Which Ones to Use, 


to speak on the subject When and Why.’”’ Mr. Bibber’s lecture 

Both the design and technique for was illustrated with a sound movie 
welding high pressure piping will be dis [The November meeting held on the 
cussed. The talk will be illustrated with I8th in the Engineers’ Club Auditorium 
slides showing large high pressure pip was addressed by Mr. John J. Vreeland, 
assemblies both in the shop and field Metallurgical Engineer, Chase Brass & 

An attendance of over one hundred Copper Co., on the subject “Carbon Arc 
heard Col. G. F. Jenks, Ordnance: Welding of Copper Base Alloys,’”’ a dis 
Department, U. S. Army, speak on the cussion of recent developments in copper 

Application of Welding to Ordnance welding and the high strength welding of 
in the Mellon Institute of Industrial Re silicon bronze 


search, Wednesday night, November 16th 
Col. Jenks used a large number of slide 
in connection with his discussion and pro 


vided one of the most interesting meetings SAN FRANCISCO 


held by the Pittsburgh Section 


Following his talk the meeting wa A meeting in the nature of a symposium 
thrown open to general discussion and it was held by the San Francisco Section on 
was evident from the type and number of December 20th at the Richmond Re 
questions asked that the attendance was finery of the Standard Oil Company 
made up of many persons who were there Dinner at the Carquinez Hotel preceded 
to get answers to their many problems the meeting. Talks were made by mem 

Following the usual custom of the bers of the Company personnel. In 
Pittsburgh Section no meeting will be addition, there was a demonstration of thx 
held during December Company’s testing equipment by their 


metallurgist, Mr. W. J. Jackel. Among 


the subjects discussed were Training and 


ROCHESTER Qualification of Company Welders, Check 
ing the Design of Welds, Inspection of 
The January meeting of the Rocheste1 Welds. 
Section was held on the 5th in the Todd Dr. W. F. Durand, Professor Emeritus, 
Union of the University of Rochester Mechanical Engineering, Stanford Uni 
Mr. Clinton E. Swift of the American versity, was the speaker at the November 
Brass Company was the speaker and his 25th meeting. He spoke on ‘Subject 
subject was on ‘“‘Welding of Copper and Matter Pertaining to General Welding.’ 
Its Alloys.” At the dinner preceding the At the October 21st meeting Mr. Eugene 
meeting there was a coffee talk by Mr F. Amthor, Construction Engineer, 
Donald P. Masterson, welding instructor plained the details of the building of the 
at Edison Tech. High School Welded Steel Dump Scows for the U. S 
[The December meeting was held on ths Government 


lst in the Todd Union on the River 
Campus of the University of Rochester 
The speaker was Robert T. Gillette of the 


Works Laboratory of the General Electri SAN JOAQUIN VALLEY 


Co., whose subject was ‘Resistance 
Welding.” Mr: Donald P. Masterson Mr. B. Rhinehold, President, Abegg & 
gave a coffee talk at the dinner preceding Rhinehold Company, was the guest 
the meeting speaker at the November 17th meeting of 
the San Joaquin Valley Section. His 
subject was one of interest to all present, 
ST. LOUIS and his answers to the many questions 
asked at the close of the paper were most 
The regular meeting of the St. Louis educational in that the many questions 
Section was held on December 9th in the asked were all pertinent to the Oil In 
Engineers’ Club Auditorium. Mr. Leon dustry and its problems. A most enthu 
C. Bibber, Welding Engineer, Carnegie siastic group turned out to hear Mr. Rhine 
Illinois Steel Company, lectured on hold. The films by the Associated Oil 
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Company in the field of sports were thor- 
oughly enjoyed by every one 

At the request of the members of the 
Section, future meetings will be held 
on Fridays instead of Thursdays. 

In spite of unfavorable weather condi 
tions, some sixty persons attended and 
enjoyed the program of the meeting on 
October 27th Mr. J. E. Jordan, Vice 
President, Compton Metal Homes, Inc., 
presented a paper on “Recent Develop- 
ments in Design and Construction of 
Metal Homes;” Mr. Floyd Smith, Plant 
Foreman, Bakersfield Motor Center, pre- 
sented his Lincoln Contest paper on 
“Repair and Reclamation of Automotive 
Cylinder Blocks by Electric Welding.’ 
In addition to these two scheduled papers 
there were also presented a very timely 
and interesting paper on ‘‘Multiple Flame 
Welding of Pipe Lines’ by Mr. ‘“‘Bud’”’ 
Fisher, Sales representative of The Linde 
Air Products Company 


SOUTH TEXAS 


Che Fall meeting of the South Texas 
Section was held on November 4th 
Mr. Orville Barnett of Black, Sivalls & 


Bryson, Inc., gave an illustrated talk on 
“Welding, Testing and Inspection of 
a. a ak Be 2 Unfired Pressure 
Vessels.”” At the conclusion of Mr 


Barnett’s talk, a lively discussion followed 


TULSA 


At the December 7th meeting of th 
Tulsa Section, Mr. H. C. Boardman 
President, Chicago Bridge & Iron Con 
pany and President of AMERICAN WELDIN« 
SOCIETY, was the dinner speaket He 
spoke on the subject Large Welded 
Field Tanks of Cylindrical, Spherical and 
Spheroidal Shapes.’ About thirty-five 
members and guests attended the dinner, 
with an additional thirty-five after-dinner 
attendance All those present enjoyed 
this most interesting address 

Mr. E. R. Seabloom, in charge of R« 
search for the Crane Company, spoke on 
~ Welding High Pressure Piping,’’ at the 
November 24th meeting held at the Hotel 
Alvin. About sixty members and 
were present 


gue 


And Now, a Modern 


Guaranteed Satisfaction behind them 
The Trade-Name is *“*ANTI-BORAX”’ 


The right electrode and the right 


method for each job are the keys 
K4 » to successful welding. Every mod- 


ern resource is employed to im- 
prove McKay Electrodes and to 
aid the user. Ask for folder. 


The McKay Company 
McKay Building 
Pittsburgh, Pa. 
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P.R. MALLORY & CO., Inc. 
INDIANAPOLIS, INDIANA 


Cable Address — Pelmallo 





the Metals you are Welding 






Aluminum 
Coated Metals 
Copper Alloys 





Cold Rolled Steel 
Hot Rolled Steel 
Stainless Steel 


MALLORY Has a Better Tip, 
Wheel or Die for the Job! 


Mallory’s part in the progress of resistance weld- 
ing throughout all industry is the job of develop- 
ing and furnishing the welding electrodes that 
bring similar and dissimilar metals together into 
one piece with ever-increasing speed. As head- 
quarters for welding electrodes, Mallory serves 
industries as far apart as the roller skate and the 
streamline train, the cash register and the motor 
car. Whatever materials you are resistance weld- 
ing — Mallory has a better 
electrode material for your 
specific need. Whenever 
you have a job of joining 
metals—call on Mallory. 
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XtraLite ““200-Hour’ Cover Lenses. 
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Welding Goggles 


“SAFETY-SERVICE”’ 


Protective Equipment 
—FOR WELDERS— 


“SAFETY-SERVICE” is our Trade Mark for High Quality 
merchandise. For over twenty-five years, we have specialized 
in the manufacture of protective equipment for Welders 
and other trades and produce a large variety for all purposes 


Our general Catalog No. 10-J illustrates and describes our 
complete line to care for every need of the Welding trade, 
such as Welding Goggles and Spectacles, Coverglas Goggles 
(to be worn over spectacles) and Chipper's Goggles. Also 
Welding Helmets and Hand Shields, Caps, Welding Glass, 
Respirators, leather and asbestos Welders Gloves, Sleeve- 
lets, Aprons, Coats, Pants, Wool Suits, Protective Hand 
Cream and many other items of safety equipment 


Whatever your needs may be—we have it. Write today for 
copy of this big Catalog. 


TO MANUFACTURERS, JOBBERS AND DEALERS of Elec- 
tric and Oxy-Acetylene Welding Equipment and Sup- 
plies—if interested in distributing our line, write us 
for Catalog and full details of our proposition. 


SAFETY EQUIPMENT SERVICE CO. 
Buell W. Nutt, President 


1228 St. Clair Ave... CLEVELAND, OHIO 


Manufacturers of a General Line of Accident- 
Prevention Equipment 





WESTERN NEW YORK 


The Western New York Section held a 
meeting on November 17th in the Electric 
Building, Buffalo. The speaker was Mr 
H. C. Boardman, President of the Chicago 
Bridge and Iron Company and of the 
AMERICAN WELDING Socrety. His sub 
ject was “Field Welding Tanks” and his 
talk was illustrated by some very interest 
ing slides. Mr. Boardman gave a very 
interesting talk and answered numerous 
questions at the end of his talk Chis 
was one of the best local meetings held by 
the Section both from the standpoint of 
attendance and interest created by the 
speaker. There was an attendance of 
ipproximately 
friends 

The first meeting of the current season 
was held on October 27th. Mr. A. E 
Gibson, President of the Wellman Engi- 
neering Company and past-president of 
the Society, spoke on the influence of 
design details on the cost of welded equip- 
ment. His talk was illustrated by slides 
and it was followed by a long discussion 
by various members present. 


seventy members and 


WICHITA 


The Wichita Section held its December 
meeting in the Hostess Room of Wolf's 
Cafeteria on the 13th. A Dutch Cafeteria 
Style dinner preceded the meeting. Mr. 
J. H. Deppeler, Chief Engineer and Works 
Manager, Metal & Thermit Corporation 
presented an illustrated talk which was 
well received 


YOUNGSTOWN 


A joint meeting of the Youngstown 
Section of the A. W. S. and the Mahoning 
Valley Chapter of the A. S. M. was held 
on December 6th in the Ohio Edison 
Auditorium. Dr. J. C. Hodge, Consult 
ing Metallurgist with Babcock & Wilcox 
Company addressed the meeting on 

X-Ray and Magnaflux Testing of 
Welds.”” In addition to this address, 
Dr. Hodge showed motion pictures illus 
trating the welding problems on Boulder 
Dam construction 


EMPLOYMENT 
SERVICE BULLETIN 


POSITION VACANT 


V-88 


west of 


Superintendent for plate shop, 
Pittsburgh, employs normally 
about 100 men, fabricating material for 
field erection and maintaining large and 
light field equipment. The man should be 
forceful, progressive. Salary open 


SERVICES AVAILABLE 


A-292. Sales-promotional 
with engineering background, desires 
position. Has had 14 years experience 
with large welding supply company, in- 
cluding organization of nation-wide field 


spectalist, 





Jaw Plates, 


with 


STULZ-SICKLES CO. _, Sale 


Producers 





RECLAIM ... BY WELDING 


Gyratory and Roll 
Crushers, Shovel Teeth, Hammers, 
Tractor Tread Grousers 


MANGANAL 


ll to 134%% Nickel Manganese Steel 


WELDING ELECTRODES, WEDGE and 
APPLICATOR BARS 


134-142 Lafayette St., 


Request Catalog 








ALMARC 
ALUMINUM 


ELECTRODES 


service personnel, development of sales 
promotional methods, preparation of sale 
promotional literature, surveys of oppor 
tunities, preparation of lists of prospects 
and of applications of processes. Broad 
experience in applications of welding, and 
in promotional literature. Analyst and 
statistician. B.Sc. Degree. Age 46. Mar 
ried. Previous earnings over $4500. 

A-293. Welder with 7 years experienc: 
as welding inspector and 16 years as sales 
man 

A-294 experience in Oxy 
acetylene, general shop and pipe welding 
Now training in Arc welding. Can furnish 
good references. Will go anywhere any 
time 

A-295 Engineer in Ar 
Welding desires position either in develop 
ing arc-welding coatings of 
welding weld testing 
Previous work consisted of making chemi- 
cal and physical tests and analysis on elec 
trode coatings, as well as on the coating 
ingredients, core wire, weld metal and 
steels, which work necessitated knowledg: 
of analytical, organic and inorganic 
chemistry, metallurgy, welding procedur: 
and arc welding. Twenty-seven years old 
married ’ 

A-296. Welding Engineer desires posi 
tion Age 25. Has practical welding 
experience in shipyard as welding tech 
nician and in charge of work. Acted as 
an instructor Has also had laboratory 
experience Can handle crew of welder 
and inspection 


Three years 


Research 


electrode 
procedure and 








ALFLUX 
ALUMINUM 
FLUXES 





| FOR ALUMINUM WELDING | 





Newark, N. d 





5% silicon 
aluminum rod 


Glastonbury 


pure aluminum 
welding rods 


WOOLDRIDGE ALUMINUM 
WELDING PRODUCTS 


Connecticut 











SHAWINIGAN 
Ne 


HEADQUARTERS FOR 


Manual and Automatic SPOT, SEAM, BUTT, FLASH, 
PROJECTION, PORTABLE GUN, FABRIC and SPECIAL 


RESISTANCE WELDING PRODUCTION EQUIPMENT 


Write for FLASHES, a monthly magazine of Resistance 
Welding News and information. Sent free on request by 


THOMSON-GIBB ELECTRIC WELDING CO. 
General Offices: 166 PLEASANT ST., LYNN, MASS. 


THE WELDING JOURNAL 


For 


OXY-ACETYLENE WELDING 
AND CUTTING OF METALS 


ps 


SHAWINIGAN PRODUCTS 
CORPORATION 


EMPIRE STATE BUILDING 
NEW YORK,NY. 





